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Check with yourself all the above advantages in each phase of your fracture work. 


Without doubt you will start using these as soon as possible, to your own and your 
patients’ complete satisfaction. 
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RICHARDS MANUFACTURING COMPANY 


The Complete Orthopedic Supply House 
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DIAMOND NAIL FOR TIBIA 
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Much success has been had by using the MOST POPULAR shape of intramedullary nail for fractures 


of the Tibia. This nail is correctly shaped and bent so that, when it is inserted, it will be easiest 
applied and surest in holding, as desired. It is inserted anteriorly. 


No. N-101 fits all nails. Driver, illustrated above 
No. 1015 Short Driver 8” 

No. 101R-10 Reamer for 11 mm. nail 

No. 101R-8 Reamer for 9 mm. nail 
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No. 101B-9 Stryker Broach for 9 7 mm. Nails 
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No. 414 PAIR $10.00 
These ‘BENDING IRONS" are made of Heat Treated ALUMINUM ALLOY and are designed for 
Bending and Forming Bone Plates They will not mark, mar or scar 
Bending and Forming Moore or Blount Plates bone plates, nails, pins or any 

Bending and Forming Jewett Nails other object 


Bending and Forming Intramedullary Nails 


CAMPBELL-BOYD PNEUMATIC TOURNIQUET JEWETT NAIL — Stainiess smo 
One-Piece Forged 


Nail Lengths: 2'2'’, 3°, 4", 4%", 
4", 5". 

No. 310 « Large size for leg; gauge and pump. $35.00 Plate Lengths: 3’, 4”, 5”, 6”. 

No, 311 © Medium size for arm; gauge and pump 35.00 

No. 311C © Small size for small arm; gauge and Write for 

Ne. 31 9CC Infant 35.00 Our Complete Catalog of 
Set of 4 sizes complete. .......... 135.00 Orthopaedic Instruments 


RICHARDS MANUFACTURING COMPANY 
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How Propr-Bilt Shoes Afford Added Support 
To Children’s Feet 


Designed by orthopedic surgeons*, The patented, finely tapered 
Propr-Bilt Shoes for children havea wedge plus the special steel 
patented wedge insert under the shank are built-in to give firth, 
arch, and a slight inner elevation at yet comfortable support to 
the heel. | growing, energy-charged feet. 


mK For a quarter of a century, 


Special Stee! Shank 


physicians have been recom- 

mending Propr-Bilt Shoes. Ycu 
can recommend them to your 
able from Baby size 2 patients with confidence, 


to Boy's size 7 and 
Women's size 10. 


Built-in Wedge 


*Names on request. 


Buster Brown Division + Brown Shoe Company « St. Louis 
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Dramatic results 
with 


(HYDROCORTISONE, MERCK) 


in Bursitis 


the 
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Tablets of HyDROCORTONE afford rapid, even spee- 

ee 

tacular relief in most cases of bursitis. Oral therapy ss 

is effective, convenient, and well tolerated. jn 

Ki 


In acute bursitis, Saline Suspension of HYDROCORTONI 
Acetate, injected directly into the bursa, is of great 
value. Relief of pain and increased mobility have 
occurred within a few hours in many patients treated 


with economical low doses. 


MERCK & CO.,INc. 4 
Manufacturing Chemists 
RAHWAY, NEW JERSEY 


Hyprocorrone ts the registered 
trade-mark of Merck Co., Ine. 


for tts brand of hydrocortisone. 
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Davis & Geck’s Melmac Orthopedic Composition is a 


Orthopedic Composition 


melamine resin,+ a new powder with catalyst which 


doctors add to the water in which they wet plaster banda 
With Melmac Orthopedic Composition, doctors need on 


half the usual number of plaster of Paris bandages. 


Melmac has bern proven by extensive clinical trials.’* 


Cast A~ordinary plaster of Paris 


ws 


Cast B, plaster fortified with Melmac, is 
half thic of cast A and weighs less — 


great advantages of casts made with 


1, Four times the early strength and over twice the dry 


strength of ordinary plaster of Paris casts. 

2. Lighter, thinner and stronger casts 
provide added comfort and support. 

3. Water and urine resistant. Does not disintegrate 
even after several days soaking. 


4, Permits better x-ray penetration due to thinness of cast. 
§. Economical—50% fewer bandages or less needed; 
saves the doctor time. 
§, Conveniently packaged to permit using as much or as little 


as is needed for a given case, avoiding waste. 


Sup lied: In cartons of 3.65 Ib. containing six cans of 9.74 oz. (276 Gm.) each; 


available through surgical supply dealers handling D & G products. 


or awenscan Gpanamid company 


oF CYANAMID COMPANY 


10 


Orthopedic Composition 


57 Willoughby Street, 
Brooklyn 1, N. Y. 


Sutures and other surgical specialties 


Use of Melmac 
requires no new 
technique 


To use bandages and 
splints wetted with Mel 
mac solution, no new tech 
nique for applying casts 
need be learned. Plaster 
rolls or splints are raked 
in the Melmac solution 
in the usual manner, the 
excess solution is pre ssed 
out, and the cast applied 
with the same technique 
as with ordinary plaster 
bandages and splints. 


Note: 

Cobey,® reports not one 
person allergic to Mel- 
mac in applying 1000 


casts. 
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IN 
USE. 
EVERYWHERE 


CONVENIENT 
on 

house 

calls 


leraject 


SYRINGE AND CARTRIDGES 


Its the convenience of the PEIZER unbreakable 
STERAJECT Syringe and the full line of STERAJECT 


single-dose disposable cartridges that make this Phzer 


Innovation a favorite offices home and hospital 
CONVENIENT 


in 
the 
office 


today. The current formulations of widely used anti- 


biotics and hormones include the following readyv-for- 
use cartridges. each with sterile foil-wrapped needle: 
Penicillin G Procaine Crystalline in Aqueous Suspension 
(300.000 units. 600.000 units and 1.000.000 units) 


Permapen’® Aqueous Suspension (000000) units DBED 


Permapen Fortified Aqueous Suspension (10.000 units 
DBED penicilin plus 500,000 units procaine penicillin) 


Combiotic* Aqueous Suspension ( 100.000 units procaine 
penicillin plas Gin. dihvdrostreptomyc in) 


Streptomycin Sulfate Solution (| (,11.) 


Dihydrostreptomycin Sulfate Solution (| | Gm.) 


NOW Pfizer Svntes Steroids in Steraject form: 


Synandrol* testosterone propionate, | in sesame 


) 


oil (25 me... and LOO mg.) 


Diogyn® estradiol. in aqueous suspension (0.25 


mg. and 1.0 my.) 

Syngesterone® provesterone, in sesame oil (10 
me. Jomyg.. oO me. and LOO me.) 

Combandrin’ estradiol benzoate. me.) plus 


testosterone propionate L.S.P.. (20 mg.) in sesame oil 


CONVENIENT 
in 
the 


hospital 
/ PFIZER LABORATORIES, BROOKLYN E.N-Y. 
DIVISION. CHAS PPIZER & CO INC 
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Estrogen and androgen 


go together 
like ‘‘fiddle and 
to provide a dual approach 


for maximum efficiency 


in Osteoporosis. 


“Premarin” with Methyltestosterone 


combines these two steroids 


which, together, 


have a greater effect on bone 


and protein metabolism 


than either one alone.* 


*Reifenstein, E. C., Jr., 
in Harrison, T. R.: Principles of 
Internal Medicine, Philadelphia, 

The Blakiston Company, 1950, p. 655. 


“PREMARIN. with METHYLTESTOSTERONE 


for combined estrogen-androgen therapy 


& Ayerst, McKenna & Harrison Limited « New York, N. Y.-« Montreal, Canada 
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This new, streamlined Bone Pin Cutter 
adequately serves the needs 

of modern bone fixation—cuts all 
standard pins, nails or wire with 
unusual ease, safety and efficiency. 


Shaped for easy insertion and 


CAT. No, 250-145 : 
manipulation in open wounds — 


chrome-plated to resist corrosion — 


this Sklar instrument is 15” in length, 
Sklar Specialties in 

Stainless Steel Developed 

for the Orthopedic Surgeon 


Colclough Laminectomy Rongeur 
Hibbs Chisels, Gouges 
and Osteotomes 


Meyerding Aluminum Mallet, 
Improved Model 


Meyerding Bone Skids 
Meyerding Chisels, 
Facet Eroders, 
Gouges and Osteotomes 
Meyerding Finger Retractors 
Meyerding Hip and Shoulder 
Bone Skid ‘ CAUTION -— if the name Sklar 
Meyerding Laminectomy is not stamped on 
Retractor the instrument it is not a 


Meyerding Self Retaining genuine Sklar product. 
Retractors, True-Grip 
Ratchets 


Michele Trephines \ 
Putti Arthroplastic Gouges 


Sheldon Hemilaminectomy J. SKLAR MANUFACTURING COMPANY 
Literature upon request. 38-04 Woodside Avenue, Long Island City 4, N. Y. 


and of long-handled construction 
for extra-strong leverage. 

Priced at $18 each. Available 
through surgical supply houses. 
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TOOLS AND EQUIPMENT 
TREATMENT J AND SURGERY. 


= 


No. 551 Wilson Convex Frame for Spinal Surgery 
Positions patient with spine in flexion and with no 
pressure on abdomen. Adjustable during surgery. 


No. 444A 


No. 4448 


Retractors 
Stainless steel re 
tractors for spinal 
surgery. Retract 
nerves without inter 
fering with use of 
rongeurs and other 
instruments 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


In Canada Available through selected surpict! supply dealers 
or through our Agents, Fi sher & Bu rpe, Ltd. 


Holscher Root No. 649 Pelvic Traction Belt 


For treatment of slipped vertebral 
discs, sprains or minor fractures. 
Eliminates irritation due to 
adhesive traction and reduces 
swelling about knees and ankles. 


Look for the trademark 


i 
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No. 15-3500 Pneumatic Tourniquet 
New quick action clamp. Easy to apply. For 
shoulder, arm or leg. Orlon fabric. Nickel plated 
metal parts. May be hooked to operating table 


No. 460 McReynolds 
Driver-Extractor with Adapters 
Drives or extracts cloverleaf, Lottes 
or Hansen-Street pins, also Smith 
Petersen or Jewett type nails. Elim 
inates use of hammer or mallet. 
Stainless steel 


No. 546 Orthopedic Hammer, Large 
No. 547 Orthopedic Hammer, Small. 
Aluminum construction, Non- 
sparking Nylon driving faces. 
Flattened, knurled handle. 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


In Canada Available through selected surgical supply dealers 
or through our Agents, Fisher & Burpe, Ltd. 


Look for the trademark ) 
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POSIT‘ VE PELVIC ANCHORAGE 


Simplifies clinical approach in arthroplasty, 
hip prosthesis, and thoracic surgery 


The Castle 


PELVIC ANCHOR 
SACRAL REST 


permits patient to be quickly and firmly 
postured on his side with flexion of hip 
and knee. Pelvis is anchored by three 
posts which support the ischium, the 
ilium and the sacrum. When traction is 
desired, unilateral traction is applied. 
In the lateral position, the patient is as 
well stabilized for thoracic surgery as 
for intramedullary nailing of the femur. 


@ The greater ease with which the hip joint may be dislocated, 
machined and reduced is of marked clinical significance, 


WRITE TODAY 
70 YEARS OF PIONEERING DEVELOPMENT — Castle ; , 
Sterilizers and Surgical Lights are recognized as the standard for complete information 


of engineering achievement and dependable performance on infant and adult sizes 
throughout the world. 


WILMOT CASTLE CO. + 1221 University Ave. - Rochester 7, N. Y. 
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7 Exact Accuracy in Placement of 


PELVIS...X-RAY TUBE... CASSETTE. 


PELVIC ANCHOR 


Demonstrates Alignment in Lateral View 

B® Mechanics of the CASTLE PELVIC ANCHOR permit 

patient's pelvis to be anchored to the table in the same 

i identically related position . . . as often as required. 

x ® In the lateral view, with the x-ray tube positioned about 

Adult Size Sacral Rest 36" from the cassette, the central x-ray beam is centered 
to pass directly through the perineal and iliac posts. 


P The Castle Lateral Cassette Holder is also aligned to 
present the cassette at a 90° angle to the central x-ray 
beam, thus avoiding elongation or foreshortening of 
the image 


® All standard makes of orthopedic tables may be equipped 
with the Castle Pelvic Anchor Sacral Rest for positive 

oh pelvic anchorage and accurate radiography. 

Child Size Sacral Rest 


@ The Castle Pelvic Anchor so stabilizes the related positions of pelvis, x-ray beam and cassette, 
that film images are made with accurate uniformity. Subsequent films are automatically identical. 


70 YEARS OF PIONEERING DEVELOPMENT — Castle WRITE TODAY for information 
Sterilizers and Surgical Lights are recognized as the standard 
of engineering achievement and dependable performance on both adult and child sizes, 
throughout the world. 


WILMOT CASTLE CO. - 1221 University Ave. + Rochester 7, N. Y. 
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A GUIDE FOR NATURE’S REPAIR OF FRACTURED BONES 


EGGERS TYPE © 


Encourages earlier bony union . . . assures optimum place- 
ment of screws . . . provides fully adequate fracture support. 


INTERNAL CONTACT SPLINT | 


Vitallium Internal Contact Splints 
are slotted bone plates—permitting i 
fractured bone ends to move to- i 


ether and to be in constant con- 
under muscular pressure when VITALLIUM STRONG NEUTRAL PASSIVE IN VIVO 
concurrent necrosis, absorption arrci ances Completely tolerated by bone and tissue 
and osteogenesis of the trauma- 
tized bone ends‘occur. They keep 


the fractured bone in longitudinal 
alignment and provide lateral sta- 
bility. Fragments are locked se- 
curely, and rotation is hindered by 
the combination of longitudinal! 
muscular pull and screw fixation. 
The Eggers splints thus serve as 
guides for nature’s repair of frac- & 


tured bones. Under the influence of splint- 
ing, compression, and contact, mechanical 
and physiological conditions favorable 
to early bone union are created. 

The slots in the plates facilitate plac- 
Ye ing the screws in the most desirable seed 
tions—as far from the fracture site as 
possible. Loose bone fragments may be 
engaged firmly with additional screws. 


ORDER THROUGH 


YOUR SURGICAL 


DEALER Available in lengths of 3”, 4’, 5” and 6° 


with Eggers type screws. 


References: “Internal Contact Splint” 
Egeers, G.W.N 
Jour gone & Joint Surg., 30-A, No. 1 
Jan. 1948 

“The Influence of The Contact-Com- 
pression Factor on Osteovenesis in 
Surgical Fractures”’ Eevers, 
G.W.N., Shindler, 17.0. and 
Pomerat, C.M., 


Jour. Bone & Joint Surg., 31-A, No. 4 
® BY AUSTENAL LABORATORIES, INC. Oct. 1949 


AUSTENAL 


224 EAST 39th STREET +» NEW YORK 16, N.Y. 
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Reg ular Point 


Manufactured under patent 42,494,229 from 18-8-SMo (Special Analysis) g nless Steel. 


CHEMICALLY PASSIVATED 


FOR THE SPECIALIST- 


WE MANUFACTURE 


Finest Bone Screws 


A SPECIALIST’S SKILL DESERVES THE FINEST 
SURGICAL SUPPORTIVE FACTORS 


Buy from the original manufacturer with assurance that: 
EXPERIENCE IS GREATER 
GICME’S quatity REPUTATION IS STRONGER 
GICME’S consisteNT PERFORMANCE IS SOUNDER 


Extra length screws (2-Ye" thru 4”, by Ye” progression) available in both types—PRICE $0.70 EACH 


| COMPLETE CATALOG AVAILABLE 
engineering company, inc. 


P, O. BOX 2279 ee GREENSBORO e NORTH CAROLINA 
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NEW PRICES 


HV) SERIES LL SERIES 
| W6—$2.50 


B8— 2.75 
C6— 2.50 
D6é— 2.50 
&6— 2.50 


X6 — 2.50 


Y4 — 2.25 


F4— 2.25 | Z4 — 2.25 


acme 


SLOTTED 
PLATES 


(NEW SERIES) 


DESIGNED FOR 


U.S. ARMY 


These plates can now be 
purchased at unusually low 
prices. 


Acme’s reputation for the 
finest in Slotted Plates is 
based ona superior tech- 
nique of manufacture speci- 
fying that: 


1. Radius curve is cold drawn 
... not stamped. 


Slots entirely formed by mill- 
ing, not punched. 


. Plates ground, sanded and 
buffed by hand... not 
“tumbled.” 


. Finishing process on all plates 


...electropolished and chem- 
ically passivated. 


18-8-SMo Stainless Steel 
(Special Analysis). 


acme 


engineering 


P. O. BOX 2279 


GREENSBORO 
NORTH CAROLINA 
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EASILY APPLIED MOIST HEAT 


IN PRACTICALLY ALL OF YOUR THERAPY 
PROBLEMS THERE IS A PLACE FOR THE 


TRAUMATIC 
ARTHRITIC 


MY OFIBROSITIC 
NEURO-MUSCULAR 
REHABILITATION 
The Hydrocollator Steam Pack is a fab- EFFECTIVE; 
ric envelope containing a special heat ® Positive and prolonged hyper- 


retaining gel filler. When immersed emia. 

and heated in water it becomes an ef- 

ficient hot moist compress. It requires 

no wringing. There is no dripping. ® Preparation for rehabilitative ex- 

Simply wrap it in a turkish towel and ercise and therapy. 

apply to the area to be treated. Each 

application will give EFFECTIVE MOIST CLINICALLY TESTED AND PROVED: 

HEAT FOR AT LEAST 30 MINUTES. ¢ The steam pack is accepted by 

These packs can be used over and over. the Council on Physical Medicine 

ermotherapy in the home, the Steam 

Pack can be heated in hot water in any 7 jc master heating units are UL 

pproved. 

convenient vessel. For hospital or clinic 

the HYDROCOLLATOR Master Unit In use in leading hospitals and 

shown at lower right automatically treatment centers. 


® Relief of spasm and pain. 


maintains a supply of heated packs Jer 
ready for immediate use. Up 


SPECIFICATIONS, PRICES AND USER LIST ON REQUEST 
MANUFACTURED EXCLUSIVELY BY 


CHATTANOOGA PHARMACAL CO. 
CHATTANOOGA, TENNESSEE 


HYDROCOLLATOR 


This Master Heating Unit automatically maintains a constant sup- 
ply of ready-to-use HYDROCOLLATOR Steam Packs. Temperature 
is thermostatically controlled. The heated pack is easily taken to 
the patient; thus you can treat several patients at the same time 
from the one unit. No need to transport patients to the heat 
source. No plumbing connections. Simply plug into your electrical 
outlet. Sturdy, handsome stainless steel construction. 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 
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Now-an American 
plaster bandage 
that equals the 


worlds finest 
costs less 


New OSTIC has the creamy “feel” 
and workability you expect only 
in the higher-priced bandages 


New Ostic (Code 23) has been developed to give 
you that superior “feel” as you work it in your 
hands—but without sacrifice of fast wet-out, Cast 
strength and proper setting qualities. 

The new Ostic Plaster Bandage goes on 
smoothly, feels like moist velvet in your hands, 
sculptures effortlessly and packs solidly—with no 
sensation of grittiness. A real pleasure to work with. 

Try new Ostic today. Let your own hands tell 
you its advantages. Your choice of fast or extra- 
fast-setting types—at no increase in established 


Ostic prices. 


Curity 
TIt’ PLASTER 
(BAUER & BLACK) 


Division of The Kendall Company 
309 W. Jackson Blvd., Chicago 6, Ill. 


Curity WEBRIL® is the 
new absorbent cast 
padding that maintains 
normal skin condition 


Unlike the conventional non. 
absorbent cast padding mate- 
rials, Curity Webril bandages are 
extremely absorbent. They ab- 
sorb perspiration and skin exudate 
Thus, a Webril bandage not only 
protects against chafing by keep- 
ing the skin dry, it promotes bet- 
ter skin condition throughout 
the period of immobilization 
And—Webril is easy to apply 
because it is conformable and 
sucks to itself —needs no taping. 
For patient comfort and for 
quick easy application, use Curity 
Webril bandages. 
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Growing in acceptanee- 
Increasingly useful 


The CAMP -VARCO Pelvic Traction Belt”. . . 


for adults and children... an improved method 
of pelvic traction therapy for home or hospital 


indicated in: 1. Prolapse of lumbar disc. 2. Herniation of lumbar disc. 3. 
Sprain of lower back. 4. Spondylisthesis. 5. Osteo-arthritis of lower back. 
6. Acute scoliosis. 7. Fracture of lumbar vertebrae or processes. 8. Myositis, 
fibrositis, fascitis of lower back. 9. Injury to lower back following difficult 
confinement. 10. Simple fractures of pelvic bones. 


advantages: |. Fifective traction. 2. Early relief from pain. 3. Permits 
proper nursing. 4. No complications. 5. No contra-indications. 6. Easily 
applied. 7. Patients cooperate. 


avoids: 1. Dermatitus from adhesives. 2. Thrombophlebitis. 3. Swollen 
ankles and knees. 4. Patient irritation. 5. Prolonged disability. 6. Quad- 
riceps atrophy. 


Your local authorized Camp dealer is send for 


ready to help you fit your patients or to 


give you a demonstration. : SPECIAL BULLETIN 


*Pat. Pending 


S. H. CAMP and COMPANY, JACKSON, MICHIGAN 


World's Largest Manufacturers of Scientific Supports 
Offices in New York + Chicago + Windsor, Ontario «+ London, England 
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ANY WAY YOU LOOK AT IT ; 


.. Ver 


Any way you look at it... performance-proved 
B-P RIB-BACK SURGICAL BLADES contribute 
to the certainty of the surgeon's touch, as they 
provide him with dependable, uniformly sharp 
and enduring cutting edges. 

B-P RIB-BACK SURGICAL BLADES are the 


result of meticulous care and fine craftsmanship 
in every detail of production. 


The ECONOMY in the purchase of B-P RIb- 
BACK SURGICAL BLADES is proved by their 


performance! 

Ask your dealer j 
BARD-PARKER COMPANY, INC. f 
Danbury ° Connecticut f 


And Rib-Backs packaged 
in the new RACK-PACK 


provide further economies its 

in time and labor for the Sharp 
O. R. Personnel. Blades 

from RACK-PACK to 


sterilizer in a matter of 
seconds, 


In answering advertisements, please mention The Journal of Bone and Joint Surgery 
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ATIONWIDE Prosthetic Service 
uaranteed to Every Hanger Client 


A HANGER Service Card is now being 
issued to every new HANGER client. 
This card, illustrated here, bears the indi- 
vidual client's name, and lists on the back 
all authorized HANGER service facili- 
ties, located in key cities throughout the 


country (see list below). 


This new HANGER Service Card is tangi- 
ble evidence of an old _ established 
HANGER policy. It introduces the client 
to any HANGER facility where he may 
secure whatever help he needs. It is his 
guarantee that any service required will 
be attended at any HANGER office, all 


listed in local telephone directories. 


The real value of the HANGER Service 
Card to the amputee is in the extensive 


organization behind that card. Each of 


COLUMBIA 5, S. C. 
COLUMBUS 8, OHIO 
DALLAS 1, TEXAS 
INDIANAPOLIS 2, IND. 
JACKSONVILLE, FLA. 
KNOXVILLE, TENN. 
MEMPHIS, TENN. 
MIAMI 37, FLA. 
MOBILE, ALA. 


ATLANTA 1, GA 
BALTIMORE 1, MD. 
BIRMINGHAM 1, ALA. 
BOSTON 16, MASS. 
CHARLESTON 2, W. VA. 
CHARLOTTE 2, N. C. 
CHATTANOOGA, TENN. 
CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 
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these offices is staffed with one or more 
Certified Prosthetists, and offers com- 
plete facilities for adjustment, repair, and 


consultation. 


This NATIONWIDE Service is an impor- 
tant plus value that HANGER offers to 
your patients. When you prescribe a 
HANGER Prosthesis you are assured that 
your patient will receive every possible 


consideration and attention. 


RICHMOND 19, VA. 
ROANOKE 12, VA. 
ST. LOUIS 3, MO. 
SHREVEPORT, LA. 
TAMPA 2, FLA. 
TOLEDO, OHIO 
WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 


MONTGOMERY, ALA. 
NASHVILLE, TENN. 
NEW ORLEANS 19, LA. 
NEW YORK 11, N. Y. 
OKLAHOMA CITY 3, OKLA. 
PHILADELPHIA 7, PA. 
PITTSBURGH 30, PA. 
RALEIGH, N. C. 
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the Birtcher 


ibra-Bath 


...a most advanced hydrotherapy 
apparatus, which utilizes a new principle 
of hydromassage to introduce 

techniques not possible with 
conventional equipment, 


The thermal and massage stimulus of this 
constantly agitated water is perhaps the 
most useful form of hydrotherapy in the 
after-care of amputation stumps, polio 
and in orthopedic cases. 


The Vibra-Bath quickly promotes cir- 
culation through the hydropercussion 
of thousands of warm air bubbles 
impinging upon every square inch of 
the area under treatment. It is well 
adapted to the treatment of sprains 
and injuries common to the athletic 


field. 
In addition to the excellence of its hydromassage, 
the Vibra-Bath has the important advantages of 
light weight and easy portability. Write for 
illustrated brochure and HANDBOOK ON HYDROMASSAGE. 


The BIRTCHER CORPORATION 
4371 Valley Boulevard Los Angeles 32, California 
Please send me your new brochure on the Vibra-Bath and the 
HANDBOOK ON HYDROMASSAGE. 


Name Dept. BJS10-53 
Address 


City 


iunswering advertisements, please mention The Journal of Bone and Joint Surgery 


+, 
4 / 
| 
| 
Vibra-Bath hd 
cher 
tH 


NEW CERVICAL NECK BRACE 


Polished aluminum — well padded — four adjustable 
turnbuckle posts maintain position and traction 
desired —two lock nuts assure positive locking 


position. Sizes: small, medium and large. 


NEW CAST SPREADER a 


Manufactured from high grade steel 
forging finished in copper nickel 
chrome with buffed aluminum 
handles. Length: 18” overall. 
Designed for maximum leverage, 


greatly facilitates cast removal. 


NEW RIB BELT 


All elastic— 6” wide, one soft 


webbing shoulder strap, 3 adjust- 
able straps with safety buckles for 
front closing and adjustments. 

Male type sizes 26” to 48” (chest 


measure). Female type 26” to 46”. 


Contact your 
local Brace Shop, 
Surgical Supply House 
or write direct... 


UNITED STATES V//anufacturing COMPANY 


WANUFACTURERS of ALUMINUM and STEEL BRACES, ARTIFICIAL LIMB PARTS and SUNDRY ITEMS 
3453 Glendale Boulevard, Los Angeles 39, California * Phone NOrmandie 1-3822 


IL 
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enhance 
anabolism... 


Upjohn 


Trademark Reg. Paton 


Fach ee. contains: 


Testosterone Cyclopenty Ipropionate 


mg. or 100 meg. 


Chlorebutanol meg. 
Cottonseed Oil 
0 mg. per ec. available in LO ce. vials 
100 mg. per ce. available in Lee. and 
10 ee. vials 

Upjohn Company. Kalamazoo, Michigan 


In answering advertisements, 


CYCLOPENTYLPROPIONATE 


Depo- Testosterone 
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. to cover all your needs 


when it comes to 

anesthesia and analgesia. 

With Pontocaine you obtain 
prompt induction 
sustained anesthesia 
prolonged analgesia 
relative safety and 


convenience 


Surgeons and anesthesiologists who use Pontocaine 
for nerve block and infiltration analgesia know that 
you can stretch operating time to as much as five 
hours and postoperative analgesia to nine hours. 

Pontocaine’s much longer duration of action 
allows you to complete a surgical procedure without 
fear that the anesthesia may wear off . . . without 
cpprehension that the postoperative analgesia won't 
be long enough to give your patient a good start 
towards recovery. 

And it takes so little Pontocaine to do it . . . only 
0.1 to 0.2 per cent concentration . . . leaving you 
with a relatively wide margin of safety. 


PONTOCAINE 


HYDROCHLORIDE 


Winthrop-Stearns Inc. 
New York 18, N. Y. © Windsor, Ont. 
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WINTHROP 
\ 


sustained anesthesia 
2 to 5 hour nerve block 
2 to 3 hour spinal 
prolonged analgesia 
5 to 9 hour pain relief 


For 5 hour nerve block 
(surgical, diagnostic 
and therapeutic), 
for Infiltration and Continuous 
Caudal Analgesia 
0.15 per cent solution, 
vials of 100 cc. 


For 2 to 3 hour spinal anesthesia 


“Niphanoid’® 10 mg., 
15 mg. and 20 mg. 
1 per cent solution, 
ampuls of 2 cc. (20 mg.) 


Also available as 
0.5 and 2 per cent solutions 
for topical application. 


Pontocaine (brand of tetracaine) and Niphanoid, 
trademarks reg. U.S. & Canada 
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ly directed Support. 
1pplied, molds itself to 
stretch and 


tion of mechanic 
Encourages natural 


ae contains 6 cuts to the roll 
3” contains la cuts to the roll 

# tains 3 to the roll 


5-YARD 


with a woven | 
1” contains }2 cuts to the roll 
aie : 
with the 
National Red Cross 


SABEL’S 
——. PIGEON-TOE SHOE 


Carried both White Elk and Tan Elk 


RIGHT LEFT 


H 
H 
; 


Dotted line shows outline of normal shoe. 


The Pigeon Toe Shoe carrying a definite outflare, is 
used on cases where there is an extreme toeing-in (e., 
walking pigeon-toed) and is known and called by the 
medical profession as a*metatarsus varus deformity 

Sizes 444 to 8, B & EE 
Infants’ White elk Sizes 21, to 8, D 
Sizes to8, B& EE 
Infants’ Tan Elk Sizes 21, to 8, D 
Child's Tan Elk . 
Shark lip izes to LI, B,D & El 


I. SABEL, INC. 
——— 1207 Chestnut Street Philadelphia 7, Pa. 


WRITE FOR NAMES OF DEALERS WHO CAN SUPPLY SABEL’S PIGEON- 
TOE SHOES—SEND FOR BOOKLET WITH COMPLETE DETAILS 


Made Exclustvely by 


THOMPSON BROS. SHOE CO., Brockton, Mass. 
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NOW! 


From one dependable source 


METAL and 


Ossacry! Femoral 
Head with Skirt-Extension for 
Short Stumps— Cat. No. P1850 


OSSACRYL ENDO PROSTHESES 


SPECIALLY DESIGNED JUDET 

INSTRUMENTS AND ACCES- 

SORIES CAN BE USED WITH 

EITHER OSSACRYL OR 
METAL HEADS 


New 


3 Flange All Meta! 
Neutralite * Judet Type 
Femoral Head—Cat. No. N2000 


CATALOGUE, PRICES AND COM- 
PLETE DETAILS UPON REQUEST 


New 


Ossacry! 
Humeral Head Hicks 
Type—Cat. No. P1914 


* Neutralite is our Registered Trademark for a non-toxic and inert 
cobalt-base alloy containing chromium and molybdenum 


AMERICAN OSSACRYL COMPANY 


15 Park Row New York 38, N. Y. 
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TEAMWORK 


That Wins Results 


A 


of 


Non-Metallic TT 
Muscle-Building \\ HEN care and correction of ailing or 
Arch Cushions deformed feet is the goal... KLEISTONE 


prov ides the skilled, experienced “teamwork” 
the medical profession requires in the fash- 


shle Y loning of correct orthopaedic appliances. 
\ ou can depend on KLEISTONE tech- 
Posture Plates nicians and modern laboratory facilities to 
fulfill your most exacting prescriptions with 
scrupulous care. Our complete services in- 
clude distribution, without cost, ef Record 


Charts with special sensitized paper for actual 
foot impressions. 


Catalogs sent on request 


KLEISTONE RUBBER COMPANY, Inc. 
Established 1919 
Warren, Rhode Island, U. S. A. 
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SCIENTIFIC CONSTRUCTION 

@ Long inside counter 

@ Heavy gauge ribbed steel 
shank 

@ Right and left angled heels, 
long inside 

@ Patented bottom filler pre- 

vents insole lumping 


FOR MEN and BOYS 


Alden-Pedic lasts are de- 
signed to accommodate 
your prescribed correc- 
tions and insertions. Ex- 
treme sizes stocked. Many 
styles available. Top qual- 
ity only. 


Alden-Pedic lasts and shoes have been scientifically designed and tested 
to accommodate specific and general degrees of foot disabilities. Doctors 
who become familiar with the functional merit of this program will be 
glad to prescribe these shoes as a foundation in the treatment and cor- 
rection of foot disabilities. We do not claim that these shoes will correct 
abnormal foot conditions, but they will provide the types of basic foot- 
wear necessary as a foundation in aiding foot trouble and in offering foot 
comfort. We know you will be glad to recommend them. 


FOR BOOKLET AND NAME OF NEAREST DEALER, WRITE 


C. H. ALDEN SHOE COMPANY 


BROCKTON, MASSACHUSETTS 
Cf CZ 
Custom Bootmakers nee 1884 


owe 
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When diet 
restriction 
limits nutrition 


Vitamins alone 


are not always enough 


Based on the well 
recognized concept of 
interrelationship in 
nutrition, “Clusivol” 
Capsules offer an ex- 
tensive formulation of 
vitamins, minerals, and 
trace elements .. . fac- 
tors likely to be lacking 
when restrictive diets 


are prescribed. 


"“SCLUSIVOL 


No. 293—Supplied in bottles of 100 and 1,000. 


Multiple 
vitamin-mineral 


supplement 


REDUCING DIETS 
GERIATRIC DIETS 
PEPTIC ULCER DIETS 


HEPATIC DISEASE DIETS 


DIABETIC DIETS 


POSTOPERATIVE DIETS 


LOW SODIUM DIETS 


RHEUMATIC FEVER DIETS 


2 “Clusivol” Capsules 
(average daily dosage) provide: 


Vitamin A (synthetic) . 25,000 U.S.P. 
Vitamin D (irradiated 

ergosterol) ... 2,000 U.S.P. 
Vitamin C (ascorbic acid) .... 150.0 
Thiamine HCl! (B:). 10.0 
Riboflavin (B:) 5.0 
Panthenol, equivalent to wa. 10.0 

of calcium pantothenate 
Vitamin Biz U.S.P, 
Nicotinamide ................................100.0 
Vitamin E (as mixed 

tocopherols natural) 10.0 
Inositol 30.0 
Choline—from choline hitartrate 30.0 
Biotin 
d-Methionine ... 20.0 
Cobalt —from cobalt sulfate . 
Copper — from copper sulfate .. 1.0 


. Units 


Units 
mg. 
mg. 
mg. 
mg. 
mg. 


mcg. 


Fluorine —from calcium fluoride. 0.025 mg. 


lron— from 4 gr. ferrous 


Calcium — from dicolcium 

‘phosphate . 165.0 
M — from g 

sulfate 


lodine — from potassium iodide. 0.15 
Molybdenum — from sodium 


molybdate ; 0.2 
Potassium—from potassium sulfate 5.0 
Zinc — from zinc sulfate 
Magnesium — from magnesium 

sulfate 
Phosphorus — from dicalcium 
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CAPSULES 


Ayerst, McKenna & Harrison Limited 


New York, N. Y. + Montreal, Canada 
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especially developed for Low- ack 
Syndrome_ 


by 


MODEL 430 EHS 


Lumbo-sacral support incorporating traction and 
two-semi rigid steels. Three pull straps control 
traction; upper straps control lumbar region sup- 
port, lower strap (attached to uplift panels in 
front) controls traction through trochanter area, 
increases lower abdominal support. 


The complete line of TRUFORM Anatomical Supports in- 
cludes a wide selection of lumbo-sacral garments. TRUFORM Lumbo- 
Sacral Supports are designed, under professional supervision, for a variety 
of conditions generally characterized by low back pain. Such TRUFORM 
supports are generally used for mild lordosis or spondylolisthesis and all 
provide effective fixation of the lower spine, varying in degree according 
to the depth of the garment. 


These and other TRUFORM supports are available to your 
patients only through surgecal or prosthetic supply houses or orthopedic dealers. 
Thus your patient is assured of professionally correct fitting by a trained 
technician. 
For descriptions and illustrations of the complete TRUFORM line 
write for the TRUFORM Red Book, the profusely illustrated catalog 


which will serve as a valuable reference. 


TAUFOR M anatomical supports 


3960 Rosslyn Drive, Cincinnati 9, Ohio 
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C-41 Cervical Appliance 


Cooler More Comfortable 
Lighter More Adjustable 
Cleaner Readily Tolerated 
More Durable True Hyperextension 
Odorless Completely Washable 


Easier to Apply Interchangeable Parts 
Versatile Less Expensive 


Unique Design 


CERVICAL APPLIANCE 


Order a set for inspection today! 
No obligation if returned 
within 10 days. Net 30 days. 
races 
| 
913 Kuhl Ave. 4 
P.O. Box 362 
Orlando, Florida 


* Patent Applied For 
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STANDARD 
BLADES 


Bone Scoop 
No. 1004-100 


presents a Combination 
Bone Saw and Dermatome in One 
Precision Instrument 
Large sectioned 
blade The Stryker Bone Saw is simple, safe and 


No. 1062-100 efficient to operate. Oscillating at 28,000 
strokes per minute, the saw cannot catch 
; in drapes or sponges, nor throw blood. 


Equipped with five blades. Adaptable to x ‘2 


many varieties of bone surgery. Saw blades 
blade can be changed quickly during operation. 


Complete with aluminum carrying case 


: and five different blades. Specify 110 or 
220 volts. Either model operates on AC or 
DC. Both instruments with all accessories 
are easy to sterilize-autoclave or boil. 


Adjustable twin 
blade No. 1003 The Stryker Dermatome-Bone Saw 


combination gives you a new con- 


venience in skin grafting. Cuts grafts 

. : in 234” strips, any thickness, any 

length, from any part of the body. 
Works most efficiently when used 


Sewing is not always required, Skin 
Ja retains its original tension. 


f Includes Dermatome complete with 
>. blade, thickness gauges and supply 
of Stryker Skin Tape, plus bone saw, 


five blades, blade-holder, foam rub- 

ber-lined aluminum carrying case. 
Arbor only Specify 110 or 220 volts. Either 
No. 1002-A model operates on AC or DC. 


oie SPECIAL BLADES AT EXTRA COST — 
Deep cutting 


Deepcutting hae graft Small bone 
biade, wide blade, narrow cutting blade "4 cutting blade Long Arbor 


No. 1002-106 No. 1002-107 No. 1002-103 No. 1002-102 No. 1002-B 


ORTHOPEDIC FRAME COMPANY 
Dept. B Kalamazoo, Mich. 
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Taylor Spinal Retractor 
This instrument has proven very effective when large 
muscle masses must be retracted in the lumbar region for 


arthrodesis and laminectomy. Leverage rather than direct 
pull is used to effect the retraction. Set of two $11.00 


MEDICAL RESEARCH SPECIALTIES, Loma Linda, California 


NEUFELD FEMORAL NAIL PLATE 


Used for internal fixation of intertrochanteric 
and subtrochanteric fractures 


Write tor descriptive \teraty 


MEDICAL RESEARCH SPECIALTIES 


Loma Linda, California 


Se 
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INHALATION 
AND SAFETY OF 
ANALGESIA PROVED IN PROLOG PRACTICE 
Study shows self administration with «Puke”’ University 
Inhaler has wide application * 
pURHAM, N. c.—In certain painful yrologic procedures: wprilene,” self 4 
administered with the “puke” University {nhaler, safely ynduces marked analges!4 
with few if any side effects, and provides convenience of ater reported 
victor A. Politano M.D. of the Department of Urology: puke University: Durham, fH 
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Section of the Association: 
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LOTTES TIBIAL NAIL 


LOTTES TRIFLANGE TIBIAL NAIL 
Tibial Nail diameters: and % 


18-8 SMo Stainless Steel nail made in 2 inch 
lengths from 9 to 14% inches. 

The triflange nail is also available for femur, 
humerus, radius, and ulna. 

The driver and extractor can be used with DRIVER AND EXTRACTOR 
any of the triflange nails. 


COMPOUND) FRACTURE WHICH WAS _ DEBRIDED, RESULT THREE MONTHS AFTER PRIMARY HEALING OF 
CLOSED, AND PLACED IN CAST ON ADMISSION WOUND AND CLOSED NAILING 


For further information, please write to 


CHAS. A. SCHMIDT SURG. INST. CO., ST. LOUIS 8, MISSOURI 
3689 Olive Street 
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KARMAC 


paris bandages and splints have 
been used exclusively for the 
past decade by surgeons who 
like the creamy smoothness and 
hard setting qualities of this spe- 
cial made product. And, it ac- 


tually costs less. 


All Karmac bandages and 
splints are made entirely by 
hand...they contain no chemi- 
cal or foreign ingredient to 
weaken the hard setting quali- 
ties of this finest of surgical 
plaster of paris. 


If your dealer cannot supply you with 
Karmac, send in your order direct 


PLASTER CASTS THAT ARE HARD, LIGHTWEIGHT, 
ECONOMICAL AND EASILY APPLIED 
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Karmac splints are made in 5 ply and 
6 ply thicknesses. They come ready to 
Pass through water and apply. 


Available in both fast-setting and slow- 
setting time. All sizes from 2” to 8” widths. 
Splints are 3” x 15” —S5 ply, 4”x 15” —5 
ply, and 5” x 30” — 6 ply. 


For an especially hard, lightweight cast 
that requires fewer bandages, order KAR- 
MAC plaster of paris bandages and splints. 


Ohe KARMAC Company 


P.O.Box 2041 _ Dallas, Texa; 
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No. 534 Norman Tibia Bolt 


Ya’ diameter, lengths 3’ —3¥2""— 4", a inserted with a screw driver. Each bolt 


tibia bolt with a slotted head. Can be supplied with a washer and nut. 


Screw Retrievers 


For removal of broken bone screws. 
These retrievers fit over broken screw 
and quickly cut away the bone around 
it. You merely lift out the broken screw 
and insert size larger. 


The Knotched Ruler 


Tells you the length intermedulary nail to 
use exactly in inches and centimeters. 
Special notching makes it easy to read 
in X-Ray. 


Write for complete 
information and 


FRACTURE CATALOG 


4> “as 
De Puy MANUFACTURING CO., INC. 
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Only ONE 
of these 
elastic handages 
lets you control 

the pressure 


It’s TENSOR Elastic Bandage because 
it’s woven with live rubber threads 


Tensor Elastic Bandage, as the photo clearly shows, 
has twice the elasticity of ordinary old-style all 
cotton bandages—and it snaps back all the way. 
Naturally—Tensor is woven with live rubber 
threads—not just cotton 

That's why Tensor enables you to apply /ow 
pressure as easily as higher pressures. 

Pressure is wniform—with less danger of hyper- 
constriction—more comfort, more mobility for 
patients. 

And you don’t have to adjust Tensor as swelling 
goes up or down. Tensor adjusts itself. 

You, doctor, not the bandage, control pressure 
—when it’s a Tensor. 


TENSOR 


ELASTIC B*NDAGE 


Woven with live rubber threads 


| (BAUER & BLACK) 


Division of The Kendall Co. 
309 West Jackson Blvd., Chicago 6, IIL 


Under equal tension, 


Tensor stretches approximately 
twice as far as old-style cotton 
bandages. And Tensor will snap 
back smoothly to its original 
length. That's why Tensor gives 
you greater control of pressure, 
requires no adjustment, is more 
comfortable to wear. 
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YOUR ASSURANCE OF THE FINEST OF INTERNAL FIXATION APPLIANCES 


lr we could conduct you on a tour through our several plants—and 
we would welcome the opportunity — you would find that Orthopedic 
Internal Fixation Appliances are made the way you would make them. 


All metals used in the manufacture of internal appliances are checked 
to insure that they are the correct grade of SMo Stainless Steel—every 
machining operation employs modern techniques —careful 
finishing implies a knowledge of the end use of these products. 


Orthopedic offers quality products available through 


your most convenient and natural source of 
supply—your nearby surgical supply dealer. 


Send for your copy of our NEW 132 page catalog. Describes our 
broad line of splints, instruments, litters, crutches, hospital beds 


Onthopedic EQUIPMENT CO. 


200 Fort Wayne St., Bourbon, Indiana 
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and other essential equipment. 


For Successful Restitution 


Perfection of Articulation 
assured because full-size head is 
accurately positioned by co-axial 
alignment within the acetabulum. 


Effective Utilization of Aceta- 
bulum Assured through use of 
unique acetabular gauge and of 
our co-axial socket reamers. 


Restore Length to minimize 
limp by use of standardized 
neck sections of suitable 
thicknesses. 


Hollow Stainless Steel 
Tremendously strong but 
weighs less. 

No welding, riveting, or other 
foreign materials. 


Perfect Fit Assured 
because full-depth and 
full-width heads are 
available in all dia- 
meters from 38 through 
56 millimeters. 


a-b-c Support is Triple-Safe 
because the stress is carried by the 
three regions of the femur which 
normally support the weight: the 
calcar, the medial cortical column, 
and the strong lateral cortex. 


Perfection of Placement 
assured by use of the simple 
and accurate guide-pin technic. 


USE\THE TOWER FEMORAL PROSTHESIS 


Now Available in 
Hollow Stainless Steel 


The TOWER COMPANY, Inc. 


Fifth and Stevens 


P. O. Box 3181 
Seattle 14, Washington 


Geneva, Illinois 


Full Utilization of 
Weight-Bearing 
Capacity of faced 
neck and strong medial ‘ 
cortical column assured 
because of broad, flat 
nder-surface of h 
SD u urface of head 


Sturdy Support 
by Calcar is as- es 


sured by routine use 
of throat section 
to establish and 
maintain this de- 
pendable support. 


Fits Any Size Patient because 
unique tube cutter cuts the stain- 
less steel shaft to precise length 
right in surgery. 


Neck Absorption Automatically 
Corrected by smooth, round rotata- 
ble pedicle ... affording the strong 
near-vertical support so necessary 
for lasting results. 


THE TOWER COMPANY 
Department B-P. O. Box 3181 
Seattle 14, Washington 


! 
| Please send me, without cost or obligation, 
the latest technics on the hip prosthesis. 
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RIGHT equipment and eupplics 


for fractures and orthopedic surgery .-..- 


Yy 


RQ 


AVAILABLE IN 3 SIZES 
LARGE © SMALL CHILDS 


Patent No. 2634723 4/14/53 


This is the original all-rubber heel. 
It will not mark floors. 


Hollow Center for 


the Original All-Rubber HEEL eilanan 
for walking casts 


CWC 


WS 


/ tes th asx manufactured by 
Yy istributor for the genuine sh, 


LOTTES TIBIA NAIL 18-8 SMO Stainless Steel made ‘in 
2" lengths from 9” to 14” 


Improved Hardness 


The ever popular and 
reliable HANSEN-STREET 
Intramedullary Nail 


RUSH Standard nail (one end threaded) 
Medullary Pin or both ends threaded for those 
who prefer it. Lengths 28 to 52 
ems. graduated in 2 cms. Diameter 
tl mm x 8 mm and 9 mmx 7 mm 


for fractures of all 


long bones. Four 
diameters — '/4", 
3/16”, Ya", 3/32”. 


by 


Berivon 


Broach—either diameter 

Driver, extractor and retrograde 
adapter driver fit all standard 
nails. 


MG 


SMQ{_CEEL 
WN 


Manufacturing Co. 
ORTHOPEDIC APPLIANCES # FRACTURE EQUIPMENT 
739 JACKSON AVENUE MEMPHIS 5, TENN. 


SG 


iS 
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Originators of Alt Rubber Heels jer walking 


Instruments used in hip 
arthroplasty... 


HENDERSON 
REAMER 


13/32” dia., 8” length, 
shaft 


_ Instruments especially designed for use with 
| - both Judet and Gibson techniques. All in- 
struments finest stainless steel. 
ters-and acetabular reamers 


shafts mete 
pesptel to do all work 
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THE “UNSOLVED” FRACTURE 
A AGAINST DEFEATISM * 


BY JAMES A. DICKSON, M.D., CLEVELAND, OHIO 


During my military service in India in World War I, I had the good fortune to be 
stationed where | could see snow-capped Mount Everest, towering in all its majesty above 
the Himalayas. Hence, ever since 1924, when Mallory and Irvine made their heroic attempt 
to reach the summit, I have followed with more than ordinary interest the accounts of 
the various expeditions which have set out to conquer this highest peak. I was reading 
about one of these attempts at about the same time I heard our good friend and member, 
Dr. Kellogg Speed, give a lecture on the intracapsular fracture of the neck of the femur, 
which he referred to as the “unsolved” fracture. Since that time the unconquvered summit 
of Mount Everest and the 
Their histories during the past thirty years have run a somewhat parallel course. In that 


unsolved”’ fracture have always been associated in my mind. 


period, eleven teams tried to conquer the mountain. Some came nearer to their goal than 
others, but ten of them had to admit defeat. Just last year, the attempt made by a Swiss 
expedition failed again. Nevertheless, on the eleventh attempt, the British expedition 
made the successful assault on this formidable peak a few weeks ago, and the ingenuity 
and perseverance of man once more registered a victory over one of the challenges of 
nature, 

I wish that what I have to say about intracapsular fractures of the femur could 
register the same sort of victory over the “unsolved” fracture. That is impossible, for 
complete success in the solution of this problem is yet to come. Nevertheless, in our 
various attempts to conquer the difficulties, we have learned much and have made great 
progress, I believe; and we are nearing the time when we shall achieve the satisfactory 
results for which we have been striving. The Hillary and the Tensing of the “unsolved” 
fracture may well be in this audience today. I do not feel that I am overconfident in 
predicting that the pinnacle can be reached, and it is my hope that my presentation here 
this morning may stimulate many of you to take heart and “climb” again. 

You may be familiar with the answer that the inimitable Mortimer Snerd gave to 
Edgar Bergen when the latter asked him, ‘If at first you don’t succeed, what do you 
do?” Instead of giving the expected reply of “Try, try again”, Mortimer said, without a 
moment's hesitation, “* Why, I just give it up”. 

It seems to me that many surgeons in our specialty are emulating Mortimer Snerd 
and assuming a defeatist attitude in regard to the treatment of transcervical fractures of 
the femur. This attitude is characterized by a passive acceptance of our present method 
of treatment of fresh fractures as the ultimate, by failure to make a continued effort to 
procure union and subsequent vascularization, and by sacrificing the head of the femur 
and substituting a prosthesis. 


* Presented as the President’s Address at the Annual Meeting of The American Orthopaedic Association, 
Hot Springs, Virginia, June 30, 1953. 
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I protest against such defeatism, because I believe that, if emphasis is placed on the 
early treatment with the purpose of obtaining normally functioning hips, and if secondary 
procedures are performed promptly as soon as they are indicated, the majority of the com- 
plications we now see would not arise, and the need for reconstructive operations and pros- 
thetic replacements would be drastically reduced. In saying this, | do not mean to imply 
that there is no place for the prosthetic replacement. [t will find its place just as arthrodesis 
and other reconstructive measures have, but like these procedures, it should be reserved 
for those fractures which have failed to respond to the best techniques, applied in accord- 
ance with basic principles, which we have at our disposal today 

In my opinion, the use of a prosthesis in fresh fractures is to be deplored except in 
certain unusual cireumstances, as, for example, in the case of a very old or bedridden 
patient, when the treatment of choice is that which will produce a painless joint not 
necessitating normal function. It has vet to be shown that a patient with a prosthesis 
walks as well or has a permanent result as satisfactory as does the patient in whom the 
normal architecture of the hip has been preserved. Furthermore, the use of metal and 
acrylic substitutions is far from being without risk, as was emphasized by the report on 
prostheses given at the meeting of the Academy last January. This report * analyzed the 
answers to a questionnaire by 466 surgeons who had used prostheses on a total of 6,156 
patients who had been followed for an average period of ten months. In this group ot 466 
surgeons, 158 men reported that they had observed dislocations; eighty had had trouble 
with infections; eighty had had fractures of the shaft or trochanter; and seventy-five 
reported that the patients complained of pain after operation. Only eight of the 466 men 
who replied to the questionnaire sald that they had encountered no complications, 

The taking of the risk implied in such statisties as these may be justifiable in those 
fractures that have failed to respond to the best methods and principles at our disposal 
and there are always some that do fail--but it would appear that it is definitely con- 
tra-indicated to subject a patient to such hazards by using a prosthesis In an acute fracture 
until a concerted effort has been made with other measures. 

In acute fractures, the remaining circulation in the head fragment varies considerably, 
depending on the location of the transcervieal break. Whether the head portion is only 
partially or completely separated from its circulation and whether the head fragment 
partially or completely dies, it can be vascularized or returned to normalgby creeping sub- 
stitution and revaseularization, These processes will take place under favorable circum- 
stances. [t is our duty to proy ide these favorable circumstances or at least to strive for 
their accomplishment. Much more can be done in this regard than is being done today, it 
we use more aggressive means in our treatment of non-union at its earliest stage. 

Before we “just give it up” and take the defeatist attitude that the intracapsular 
fracture of the femoral neck is not only “unsolved” but insolvable, let us pause and review 
What has been accomplished in its treatment during the last five decades. It is important 
that we know the beginnings, the struggles, and the improvements. 

Before the turn of this century, it was the vogue to ‘treat the patient and lec the 
fracture go", following the thesis of Sir Astley Cooper that ‘‘fractures of the neck of the 
femur internal to the capsular ligament do not unite by bone”. This was the period ot 
so-called willful or judicious neglect. After 1900 this pessimistic dictum was refuted, with 
a consequent revision in thinking in regard to transcervieal fractures of the femur, by 
the works of two great teachers. Gurlt, an eminent German pathologist, stated: “Old age 
does not retard the progress of union, as has been erroneously supposed; reparative 
processes remain the same during adult life’. Senn, in 1901, reaffirmed and emphasized 
this basic truth, when he stated: ** There is no specific tendency to non-union in any form 
of fracture. If the ends of the bone can be kept in perfect apposition, union by bone will 
take place”, and he added further, “We are not only justified but warranted in asserting 

* Preliminary Survey on Femoral-Head Prostheses. J. Bone and Joint Surg., 35-A: 489-494, April 1953 
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that the only cause for non-union in the case of an intracapsular fracture is to be found in 
our inability to maintain coaptation and immobilization of the fragments during the time 
required for bony union to take place”. 

When I started the practice of orthopaedics, the Whitman abduction plaster treat- 
ment was well established. This procedure represented the first real effort to demonstrate 
concretely the fundamental truth so well enunciated by Senn. In facet, his dictum has 
spurred the continuous effort to improve the methods of fixation throughout the past 
thirty vears. The successful results achieved in treatment have been directly proportional 
to the accuracy of the reduction obtained and the ability to maintain adequate fixation 
of the fragments. 

In addressing this distinguished assembly, it would be superfluous to present a chrono- 
logical and comprehensive review of the attainments in the treatment of transcervical 
and subeapital fractures of the femur. You are all familiar with the trials and tribulations 
which have plagued and perplexed us, but this period has in no way been one of continu- 
ous failures and disappointments. You all are well acquainted with what has been accom- 
plished by certain outstanding and far-reaching developments which have provided us 
with a greater understanding of the many problems. It is impossible for any of us to think 
of the treatment of a fractured hip without being reminded of our beloved Smith-Petersen 
and his epoch-making contribution of the three-flanged or trifin nail for intramedullary 
fixation. Later, the introduction by Johannson of the cannulated nail made it possible 
to employ internal fixation without direct visualization. Pins and nails and serews in vari- 
ous forms have been introduced by numerous authors and have been extensively used in 
attempts to procure better internal fixation. These technical devices have not introduced 
any new therapeutic principles, but represent modifications in the method of aecomplish- 
ing the basic purpose of internal fixation 

A contribution of the most significant value was made by Phemister, who gave us a 
much clearer understanding of the reparative processes of creeping substitution and revas- 
cularization. The outstanding studies by Pauwels and by Linton onthe mechanical factors 
in femoral fractures contributed to our increased realization of the importance of shearing 
stress in preventing immobilization and union. There has been real progress in our knowl- 
edge of bone-grafting, especially concerning the advantages of cancellous bohe, which 
permits rapid revascularization, as has been so well brought out by Abbott and others. 

Progress in the treatment of fractures at the hip joint has also been greatly augmented 
and enhanced by fundamental contributions in other special fields. With modern roent- 
genographic techniques, Ib Is possible to procure excellent lateral projections to ascertain 
whether or not the reduction is satisfactory; and the progress of the nailing procedure 
can be followed by roentgenographic visualization in the operating room. Improved 
methods of anaesthesia and replacement of blood, amino acids, and electrolytes have been 
of great aid in minimizing surgical shock. The use of antibiotics has also lessened the pos- 
sibility of postoperative infection, 

The progress so far recorded in the treatment of intracapsular femoral fractures is, 
therefore, a composite achievement to which many authors have contributed with ingenu- 
itv, vigor, and competence. As a result of all these efforts, the trend has been one of eon- 
tinuous gain; it seems to me that this gain should be exploited further, not ruthlessly 
discarded, 

The “unsolved” fracture has been one of my major interests for many years, and the 
challenge it offered has lured me on to try to improve my own results in the treatment of 
this condition. Although the results were never quite so good as | was hoping for, | have 
seen gradual improvement which has constantly stimulated me to continued effort to 
increase my understanding of the problem and to improve my surgical technique, in 
pursuance of basie principles. As Browning said: “ Ah, but a man’s reach should exceed 
his grasp, or What's a heaven for?” In this gradual and continuous struggle T have learned 
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much, and it seems only logical that this cumulative experience might be applied on a 
much wider scale to improve the results of treatment of transcervical femoral fractures. 

Many of you may favor the use of different procedures and you may disagree with 
some of my conclusions, but [ ask your indulgence toward this formulation of some of 
the ideas which have evolved as the result of my own prolonged study and clinical experi 
mentation 

First of all, | want to emphasize that the goal of treatment today is the same as that 
emphasized by Senn fifty years ago, — namely, anatomical reduction and complete im- 
mobilization of the fracture. It is important, | believe, that the primary attention should 
be focused on this goal, which represents the basic principle of treatment, rather than on 
the particular technique or mechanical device which is being used to achieve it. The signifi- 
cant fact is not that this or that nail or screw or osteotomy be used, but that each or any 
of these be regarded as a means available for use, according to the indications in the 
particular case, to bring about the desired purpose of reduction and complete immobiliza- 
tion. The mechanical support used and the surgical technique selected should be those 
which appear most likely to achieve the desired result in view of the site and angulation 
of the fracture, and, in later stages, the degree of the fibrous process indicating a beginning 
non-union, 

We all know 
the end result) we 
desire to achieve, 
but often its ac- 
complishment is not 
easy and some tech- 
nical diffieulty or 
inaccuracy may in- 
trude during the 
procedure which 
may influence the 
result’ unfavorably. 
I still wonder at 
the complacency of 


Fig. 1 many surgeons who 

Placing of Jewett nail low in the neck, with shaft fixation say that it takes 

them just fifteen 

minutes or so “to slip ina pin’. Whether it is the best procedure that could be done under 
the circumstances apparently causes them no concern. 

As Michelangelo said, “The genius among you is the one that has the infinite capacity 
for taking pains”. Satisfactory results in the treatment of transcervical fractures of the 
femur are dependent on meticulous planning, proper equipment, and perfect execution of 
good engineering principles, with infinite attention to each and every detail. It was such 
minute attention to details in the planning and organization of the British expedition led 
by Major Hunt that resulted in the final victory in sealing Mount Everest. 

As the result of my observations, I believe that future improvement in the treatment 
of the “unsolved”’ fracture will come by more meticylous care in the early stages. It is 
essential, in the handling of the acute fracture, to procure an anatomical reduction, or 
even a slightly overcorrected position, as advocated by McElvenny. If a satisfactory 
reduction cannot be procured by closed manipulation, then open reduction should be done. 
To procure absolute and complete immobilization is a problem more difficult to solve 
Whatever device is used, it should procure the best possible mechanical fixation and still 
be within the realm of practical application. 

The method most generally used for internal fixation of fractures of the femur is the 
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Smith-Petersen cannulated trifin nail. Despite the number of excellent results with its 
use, | am sure that it does not fulfill in all cases one of the primary requisites of complete 
immobilization. If any engineer or cabinet maker had a similar problem, he would use 
an angle support or brace and would not depend on a nail alone. For several vears, [ have 
been using the Jewett-type trifin nail, which gives additional fixation to che shaft, and so, 
of the devices now available, comes nearest, in my opinion, to fulfilling the necessary 
requirements. My experience indicates that this type of nail, properly placed in low posi- 
tion in the neck so that it practically rests on the calear femorale, together with the added 
shaft fixation, apparently increases the stability and thus increases the likelihood of bone 
healing at the fracture site (Fig. 1). The nail should extend about two thirds of the way 
across the head fragment in an attempt to provide maximal support and still give sufficient 
clearance to avoid protrusion of the nail if impaction or absorption of bone should take 
place. When the fracture is well reduced and adequately fixed, however, absorption of 
bone at the fracture line during healing is minimal. 

Even with the advantages of shaft fixation, it is sometimes extremely difficult to 
obtain complete immobilization in the case of some subcapital fractures, in which the small 
proximal fragment is balanced on the top of the nail and the resulting shifting at the frac- 
ture site may give rise to bone absorption and a tendency toward proximal protrusion of 
the nail. In attempts to minimize this possibility, special nails have been used, such as 
those designed by Dr. Carl Badgley and by Dr. Willis Pugh; they have the advantage of 
shaft fixation, but are so constructed that the blade can back out if any absorption should 
occur at the fracture site, thus assuring continued impaction and maintenance of position 
I have not had the opportunity to use these modified nails myself, but, in principle, they 
would seem to have definite virtue 

As we all know, in the normal healing of a fracture, a continuous hematoma is formed 
between the two fragments. This hematoma first changes to granulation tissue, then to 
undifferentiated connective tissue. At this stage, if immobilization is complete, the undif- 
ferentiated connective tissue changes to bone and healing proceeds to completion. In 
instances in Which the head fragment has been completely separated trom its blood supply 
by the fracture, healing has to be accomplished by creeping substitution and revasculari- 
zation, as demonstrated by Phemister 

On the other hand, if fixation of the fracture is unsatisfactory and there is instability 
at the fracture site, the undifferentiated connective tissue resulting from the original 
hematoma changes to fibrous tissue, which acts as a barrier to vascular pathways across 
the fracture line, thus preventing the possibility of normal healing or of creeping substitu- 
tion, with subsequent revascularization of the head fragment. In fractures of the hip in 
which the fibrotic changes appear, the inevitable result would be non-union or avascular 
necrosis of the head, or both. 

Once there is evidence of delayed union, the condition invariably progresses from 
bad to worse. In order to detect delayed healing or early non-union, the patients are 
subjected to extremely close supervision, with several roentgenographic examinations 
during the first year. If any change in position or absorption of bone is detected, this situa- 
tion is dealt with promptly. The sear tissue which has formed a barrier to vascular supply 
can be completely removed and replaced with a graft of cancellous bone. This results in 
the formation of another hematoma and, with the cancellous graft across the fracture line, 
not only is stability increased, but there is a stimulus and a pathway for revascularization 
of the head. The patient is thus given a second chance for a normally functioning hip. 

In 1939, I reported a method of using a cancellous-bone graft for the treatment of 
non-union of femoral-neck fractures (Fig. 2). The drawing on the left shows a medium- 
angled subcapital fracture which was nailed according to principles we believe to be 
correct,—-that is, a nail placed low in the neck and centrally in the head with adequate 


shaft fixation. For the purpose of the discussion, we shall assume that the follow-up 
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roentgenograms, two, three, four or six months after operation, showed signs of early 
non-union. If that should happen, we would then, without delay, do a grafting procedure, 
with cancellous bone extending from the neck well into the head, as illustrated on the right. 
\ typical result obtained with such a graft in a case of early non-union is demonstrated in 
Figures 3-A and 3-B. The first of these (Fig. 3-A) displays the definite non-union evident 
six months after the original operation; the second shows the result two years later, fol- 
lowing replacement of the Jewett nail in better position and grafting with cancellous bone 

As a rule, according to my own observations, this grafting leads to restoration of 
blood supply to the head segment. The promptness with which this return of circulation 
is accomplished, as soon as possible after the presence of a fibrous-tissue barrier is recog- 
nized, is extremely impor- 
taunt in preventing avascular 
necrosis of the head. Once 
avascular changes have be- 
come well established, the 
process apparently is irre- 
versible by grafting. 

I wish to digress here 
for a moment to point out 
that there are certain cases 
in Which a cancellous-bone 
graft, even when it is in- 
serted so early that one 
would anticipate a satistac- 
tory result, does not prevent 
the progression of aseptic 
necrosis. These cases would 


appear to be somewhat 


analogous to the avascular 
hig. 2 
Diagram showing placement of cancellous-bone graft in cases of 
early non-union 


changes sometimes seen in 
the head of the femur after 
dislocations, when there is 
no fracture to complicate the picture. In these instances, there is evidently some factor 
other than the interruption of blood supply by the fracture which interferes with the 
nutrition of the head fragment. This probably results from fibrotic and necrotic changes 
as a result of a thrombosis which makes revascularization difficult or impossible. Never- 
theless, | believe that this represents the exception rather than the rule. [It is my impres- 
sion that, in the great majority of cases, avascularity of the head results from a fracture 
which is not impacting and from the fibrous-tissue barrier which develops because of this 
instability 

I cannot overemphasize the advantage of the use of cancellous bone rather than corti- 
eal bone for replacement in such grafting procedures. The traditional method of grafting 
the neck of the femur with a piece of cortical bone or fibula driven across the fracture line, 
as evidenced by the results in the hands of many different surgeons, does not promote 
rapid healing of the fracture and in many instances does not improve the situation. Some- 
times it may even make matters worse because, in driving the cortical-bone graft across 
the fracture line, the head fragment may be disimpacted or angulated, and this contributes 
to unsatisfactory healing and continuing non-union. To carry out this traditional type ot 
grafting in cases of non-union or avascular necrosis is like bringing a garden hose to a six- 
alarm fire! 

If the beginning non-union is promptly recognized and dealt with, a cancellous-bone 


graft is usually sufficient to correct the situation; but in the more advanced cases of estab- 
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lished non-union, in which there has been absorption at the neck of the femur, the head 
of the bone assumes a varus position, the angle of the fracture line tends toward the verti- 
cal, and the fracture is not impacting. In the presence of such a problem, an osteotomy is 
indicated to eliminate the existing shearing stress, 


which, as Pauweis and Linton have 


Fig. 3-A 


Non-union of transeervical femoral fracture six months after initial treatment 


with a Jewett nail. 


Fig. 3-B 
Same patient two vears after the changing of the position of the nail and insertion of a cancel- 
lous-bone graft. 
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Diag im ol high ingled fracture with established non-union, treated by rotation osteotomy of 45 


degrees and «a cancellous-bone grait 


demonstrated, is a major factor in preventing union in fractures of the neck of the femur 
Several types of osteotomy for ununited fractures of the femoral neck have been advocated 
by MeMurray, Leadbetter, Reich, Blount, King, and others. These procedures have 
been extensively used; and, although they have aided in stabilizing the hip in many 
instances, too often union of the fracture was not obtained, the hip was still painful, and 
the functional results were unsatisfactory 

Since | had obtained such encouraging results from the use of cancellous-bone grafts 
in correcting the early cases of non-union, when there was no problem of mechanical 
error, it seemed logical that the combination of a precisely controlled osteotomy to correct 
the angulation of the fracture line, combined with a grafting procedure with cancellous 
bone to promote revascularization, might salvage many of these cases in which we had 
previously thought we had no choice but a reconstruction or prosthetic procedure. Figure 
t shows a diagram of a high-angled fracture with established non-union which could not 
be nailed or grafted into a stable position, Since impaction is necessary for a rapid and 
complete take of the graft, the rotation osteotomy, which I first reported in 1947, is utilized 
to provide the necessary stability. The degree of rotation, which can be controlled accord- 
ing to the technique deseribed, is such that the head of the femur is brought into its normal 
relationship within the acetabulum and the fracture angle is changed to assure impaction 
of the fragments. In the majority of cases, a rotation of 45 degrees has proved effective. 
This overcomes the shortening of the extremity and returns the abductor muscles of the 
hip to normal length and function. The drawing on the right (Fig. 4) shows that the frac- 
ture has been grafted with cancellous bone, extending from the neck well into the head 
segment 

Figures 5-A and 5-B show the sequence of events in a patient with advanced non- 
union of a fracture at the neck of the femur, which had been present for a year at the time 
the roentgenograms shown in Figure 5-A were made. Figure 5-B shows the anteroposterior 
and lateral roentgenograms made five years after rotation osteotomy and cancellous-bone 
grafting. Another typical result obtained by the combined procedure of rotation osteotomy 
and cancellous-bone graft is demonstrated in Figure 6-A, which shows the attempts that 
had been made elsewhere to nail the fracture and to graft it with cortical bone. When | 
saw the patient, two vears after the fracture had occurred, there was non-union of the 
high-angled fracture, with a varus position of the head. Figure 6-B shows the result, four 
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Anteroposterior and lateral roentgenograms showing 
non-union of a transcervical femoral fracture in a man 
sixty-three vears old, who had had preliminary treat- 
ment elsewhere, with a Smith-Petersen nail, one vear 


before 


hie. 5-B 


Anteroposterior and lateral roentgenograms of same 
patient five vears after rotation osteotomy and = can- 
cellous-bone grait. 


vears after the combined osteotomy and cancellous- 

bone-grafting operation. Figures 7-A to 11-B show 

the results of cancellous-bone grafting and the combined procedure with osteotomy in 
patients with non-union who had been treated initially by various methods 

I wish to emphasize that every one of these patients would have been a candidate for 

a hip prosthesis today if he had come under the care of some of our orthopaedic confreres 

The results shown in the roentgenograms speak for themselves. These patients had pre- 

liminary care with various methods, including the Whitman plaster, the Thomas splint. 

the lag screw, the Smith-Petersen nail, and the Jewett nail, and, regardless of the method 

used, non-union occurred. After being treated with cancellous-bone grafting or the 

combined procedure of osteotomy and grafting, all these patients obtained almost normally 

functioning hips with no limitation of motion, no pain, no shortening of the leg, and no 

limp; and they do not need crutches or canes. Furthermore, these satisfactory results 
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have been maintained for years. If such results can be procured in cases like these, they 
should be accomplished more often. There is no doubt in my mind that they could be, 


Fie. 6-A Fia. 6-B 
big. 6-A: A man, aged forty-six, fractured his hip on May 6, 1947. Blind pinning was attempted 


and later a lag screw was inserted. In August 1947, a bone graft and screw were inserted, but ab- 
sorption occurred, with resultant non-union, 


Fig. 6-B: Roentgenogram shows condition of hip joint when first seen, two vears after the fracture 


Result four vears alter rotation osteotomy and cancellous-bone gralt 
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Roentgenograms showing non-union of transcervical femoral fracture six months after application of 
a Whitman spica in a man, sixty-nine years old. 


Fic. 7-B 
Roentgenograms of hip joint eleven years after 
nailing and cancellous-bone grafting 
particularly if beginning non-union were 
attended to more promptly. 
Hence, | reiterate that [must protest the attitude of defeatism inherent in the present 
vogue for prostheses. As you have seen, even if there is evidence of slipping or of early 


non-union, there is still a possibility of procuring union and a normally functioning hip 
It is my firm conviction that a prosthetic substitution should not be adopted until every 
effort has been made to preserve bone stock 


Unfortunately, because of the inadequate methods of internal fixation generally used 
at present, about one of every four fractures at the femoral neck goes on to non-union 
This percentage varies somewhat, depending upon the accuracy and skill of the primary 
reduction and fixation. As I have tried to bring out, a good portion of these non-unions 
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Initial fixation with a Jewett nail resulted in un- 
satisfactory reduction of a fracture in a woman, fifty- 
nine vears of age. Cancellous-bone graft) was in- 
serted three weeks later without changing the nail. 


Fic. 8-B 
Anteroposterior and lateral roentgenograms, dem- 
onstrating postoperative result) two years six 
months after secondary procedure. 

can be salvaged by cancellous-bone grafting 
or osteotomy and a cancellous-bone graft. 
If the surgeon realizes his opportunity, these procedures give the patient a second chance 
There is a peculiar trait in the human race, and it is especially pronounced in surgeons,— 
that we tend to ignore our failures. It is only with the greatest reluctance that some 
surgeons can admit to the patient that the progress studies on the fractured hip show 
evidence of a beginning non-union. Invariably, when any evidence of fibrosis appears at 
the fracture site, the situation cannot get any better; it can only go from bad to worse, 
and then to worst. This unfavorable progression is inevitable; but, as a rule, instead of 
doing something about it, the surgeon instructs the patient to report for another roent- 
venogram in ten or twelve weeks. That roentgenogram, of course, shows evidence that 
the condition is worse than it was before; yet the policy of procrastination continues, and 


all the while, the opportunity to procure a union of the fracture and revascularization of 
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the head segment by grafting or osteotomy and grafting gradually diminishes. As George 
Horace Lorimer has said: “ Putting off an easy thing makes it hard, and putting off a 
hard one makes it impossible’. This attitude of procrastination and neglect during the 
early progress of the fractured hip should be considered a sin of omission on the part of 
the surgeon. When further treatment is delayed unt!] avascular necrosis has become estab- 
lished in the femoral head, revascularization becomes improbable and a reconstruction 
operation, an arthrodesis, or a prosthetic appliance becomes necessary. | cannot over- 
emphasize the urgency of early recognition of a beginning non-union and the prompt 
adoption of suitable treatment. 

The recognition of what can be accom- 
plished in the given case is one of gradual 
and progressive education and experience. 


Since the results of early cancellous-bone 


grafting have proved so successful in my ex- 
perience, one might question why all cases of 
subeapital femoral fractures should not be 
subjected to grafting with cancellous bone at 
the time of the primary procedure of reduction 
and fixation. Dr. O'Donoghue of Sioux City, 
Mr. Patrick of Glasgow, and Dr. Bado of 
Montevideo have carried out primary cortical 
or fibular grafting in acute fractures and have 
reported somewhat improved results. Even 


these results might have been better if cancel- 
lous bone had been used. As I see it, however, 
in view of the fact that satisfactory results 
are obtained in approximately 75 per cent 

of these fractures with nailing alone, it would 


not be justifiable to perform the more com- Pia. 9-A 
plicated operation of bone-grafting “as ua rou \nteroposterior roentgenogram, showing 


non-union of a transcervical fracture of the 

femur in a woman, sixty-nine years old, one 

that these patients be subjected to verv care- vear and three months after initial treatment 
: with traction and a Thomas splint 


tine procedure in all cases. Instead, | advocate 


ful observation, with repeated roentgeno- 


Anteroposterior and lateral roentgenograms of same 
patient tour vears atter rotation osteotomy and can- 
cellous-bone graft. 
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graphie studies, and that grafting be emploved promptly in all cases in which there is 
delayed healing or any evidence of beginning non-union. In my own work, I bave not 
used cancellous-bone grafting as a routine measure in acute fractures, but I have performed 
this procedure in all cases in which trouble seemed imminent, with results that have been 
exceedingly satisfactory 

During the last few vears, many of the patients referred to me for possible further 


treatment have had non-union and avascular necrosis which had already developed to 


Fic. 10-A 


Lnteroposterior and lateral roentgenograms showing non-union one year after insertion of mul- 
tiple pins for transeervical fracture of the femur in a woman, aged fifty-seven 


10-B 


Anteroposterior and lateral roentgenograms of 
same patient five years after rotation osteotomy and 
cancellous-bone graft 
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such an advanced stage that grafting procedures were out of the question. When the asep- 
tic changes have become definitely established, a reversal of these changes is apparently 


impossible. However, in reviewing the series of roentgenograms which these patients 


brought with them, there was evidence that, months or years earlier, they would have 
been suitable candidates for the grafting procedure or grafting with osteotomy, with a 
reasonable hope of complete rehabilitation. 

There would be no point in attempting to present any statistics on my own series, 
since IT have not been able to follow a sufficient number of patients from the time of the 
fracture to the completion of the treatment. For this reason, IT cannot make any predic- 


Fig. 11-A 


Anteroposterior and lateral roentgenograms show- 
ing non-union four months after initial treatment of 
subeapital fracture of the femur with a Smith- 
Petersen nail in a woman, aged seventy-two. 


Fie. 11-B 
Anteroposterior and lateral roentgenograms three years and eight months after rotation oste- 
otomy and cancellous-bone grafting 
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tions, on the basis of my own experience, as to what proportion of the 25 per cent. of cases 
of transcervical fractures of the femur which now go on to non-union or avascular necrosis 
or both can be reclaimed. The results would depend on the choice of cases for secondary 
grafting or combined grafting and osteotomy procedures, and the skill with which the 
technical methods are applied. What I wish to emphasize is that with the adoption of 
the principles here outlined, better results can be procured than are being obtained at 
present. | have been very much more interested in the application of the best surgical 
principles which would solve the problems encountered in individual clinical cases than 
in working out any statistical evaluations. Statistics tell us how many cases were unsuc- 
cessful, but they do not tell us why they went wrong. 

Percentage figures on a series of cases which any one individual or institution can 
present ina problem of this sort actually have little weight. A proper statistical evaluation 
can be based only on a much larger number. The figures that we now have on transcervical 
fractures of the femur represent aggregates of results reported with the use of many 
different methods and by many different operators, each working individually. There are 
no figures which represent the results of a concerted and coordinated attack on the prob- 
lem, following a well conceived plan decided upon by a group cooperating in a program 
designed to explore all facets of the problem. Until some such study is made, in which all 
that we have learned by adding our individual efforts through the years is applied sys- 
tematically and consistently over a long enough period to see just what can be accom- 


plished, we should not be discouraged by the problem of the ‘unsolved’ fracture. 

As I have tried to demonstrate, much progress has been made to date, even though 
each of us has been working individually in his own little sphere. With what has already 
been done as a basis, | believe that some real team work, such as went into the successful 
ascent to the peak of Mount Everest, might solve this problem of fractures of the neck 
of the femur 

The members of the medical profession have always displayed their altruism by a 
consistent policy of sharing knowledge with each other for the benefit of their patients 
At a meeting such as this, we cannot help but be impressed with the undeviating honesty, 
superior intelligence, highly developed skill, and towering achievements which have 
characterized this sharing of information and experience. However much we have accom- 
plished through such individual exchange of ideas in the past, I believe that we could 
achieve even more if, in expressing the same unselfish motives, we would revise our meth- 
ods of cooperation to conform to the complexities and the needs of the twentieth century. 

In this we might well take a cue from “ Big Business” in designing an agency some- 
What analogous to that which the General Motors Company, for example, has in its 
Technical Center, where all problems of research are carefully planned with attention 
to and expert advice on each phase of the problem, so that data collected at many points 
can be compared and evaluated. | believe that this Association has an opportunity and 
a duty to form an active committee, preferably working with the Committee for the 
Advancement of Orthopaedic Surgery of the Academy, whose function would be to plan 
and to orgs nize a concerted attack on the “unsolved” fracture and on other problems in 
orthopaedic: What has not yet been done by simple addition of our individual efforts 
might well Se accomplished by multiplication of our efforts and integration through a 
central agency in our organization. In an endeavor of this kind, the interest of a common 
enterprise would be placed above individual interest, and difference of opinion or conflict- 
ing judgments would not arise to interfere with the solution of the problem under con- 
sideration, because the program of investigation to which all would contribute would be 
devised by a competent team who would consider all facets of the problem in organizing 
a feasible project. The focal centers of such investigative activity would be in educational 
institutions, but the program should be so organized that valuable data might also be 
contributed by orthopaedists from their individual practices 
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group would solve the “unsolved” fracture. From what we now know, it seems obvious 
that final victory must come through prevention of irreversible damage which precludes 
the restitution of normal function. This means that an integrated research program would 
be attempting to devise further improvements in internal fixation, would be making basic 
studies on the factors which cause avascular necrosis and on the process of osseous regen- 
eration, and would be collecting data on clinical trials with new technical methods, to 
mention only a few of the more obvious phases, and would keep the entire group informed 
of the progress being registered. 

Until some such cooperative attack is made on the problem of transcervical fractures 
of the femur, we should not consider it an “unsolved” fracture. If these intracapsular 
fractures do not unite properly, it is because we have used unsatisfactory methods, or 
because effective methods have not been applied at the right time. Until there is general, 
widespread use of the best techniques now available, with proper attention to correet 
timing, and until we have seen the results of integrated studies and coordinated efforts, 
we have no basis for judging what can be accomplished. For this reason, I repeat once 
more, | protest the attitude of defeatism. Let's not “just give it up’. Instead, let's see 
What can be done! 
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GIANT-CELL TUMORS OF BONE * 


THE DIAGNOSIS AND TREATMENT OF 


ILLINOIS 


COMPERE, 


BY EDWARD L M.D., AGO, 


From the De pa tment of Bone and Joint Surge i, Northwestern University Medical School, and the 


Department of Orthopaedic Surgery Wesle j Vemorial Hospital, ¢ hicage 
/ / 


Errors of diagnosis or classification of giant-cell tumors of bone are frequent and the 
controversy about the so-called variants is still rampant. Jaffe, Portis, and Lichtenstein, 
individually and in collaboration, have decried the careless inaccuracy or indifference of 
histopathologists who diagnose any lesion in which they find a scattering of multinuclear 
cells nesting in a connective-tissue stroma as “‘giant-cell tumor’. In so doing, these giant- 
cell enthusiasts ignore the fact that non-osteogenic or non-ossifving fibroma, unicameral 
bone cyst, localized osteitis fibrosa, and other so-called variants have very little in common 
with the genuine giant-cell tumor. The differences are clinical, roentgenographic, anatomi- 
cal, histological, and biochemical 

The genuine giant-cell tumor is not so benign as it was once thought to be. Recurrence 
after treatment is not uncommon and malignant manifestations do occur. The non- 
ossifying fibroma (sometimes most unwisely labeled ‘‘cortical giant-cell tumor’’), local- 
ized osteitis fibrosa, solitary bone eyst, and other so-called variants do not recur when 
excised, and they do not metastasize. Not only does the true giant-cell tumor present cer- 
tain clinical, anatomical, roentgenographic and biochemical characteristics which set it 
apart from all other lesions; but usually it can be correctly identified and differentiated 
from all others by the eritical and alert histopathologist on the basis of its cytological details. 


*Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 
January 25, 1953 
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The mere presence of true giant cells, even in large numbers, is not sufficient evidence 
to justify a diagnosis of giant-cell tumor of bone. There are a number of other characteris- 
tics typical of a true giant-cell tumor, some of which will be present in any lesion correctly 
diagnosed as giant-cell tumor. Among the findings in typical giant-cell tumors of bone 
are the following: 

|. The patients are nearly all young adults. (The average age in a large series was 
found to be 28.4 years '*.) 

2. The majority of giant-cell tumors originate in the end of long bones in the portion 
which during the growth years was the epiphysis. 

3. Pain, often present at night as well as during activity, is common. By contrast, 
there is almost never pain associated with a solitary bone cyst, fibrous dysplasia, non- 
ossifving fibroma, and other conditions which the pathologist sometimes erroneously 
diagnoses as giant-cell tumor ® 

!. Tumefaction is present early and is usually palpable and tender. 

5. The expanded cortex of the bone is often paper-thin and may crackle when 
palpated, 

6. Roentgenograms show a circumscribed osteolytic but expansile tumor, and not 
uncommonly the thin expanded cortex of the bone is perforated. The larger giant-cell 
tumors may appear multilocular, and the roentgenograms have been described as having 
a ‘tsoap-bubble” appearance. 

7. Roentgenograms rarely reveal any periosteal reaction such as is present in many 
other types of bone lesion. 

8S. The stromal cells in a giant-cell tumor of bone show evidence of greater activ- 
itv in growth and multiplication and in variety of morphology than do the stromal 
cells of most other lesions which commonly contain giant cells. 

9. Stromal cells as well as giant cells in a true giant-cell tumor contain acid phos- 
phatase and contain no alkaline phosphatase.” 

10. Giant cells in a bone cyst, in fibrous dysplasia, or in non-ossifying fibroma and 
other similar lesions are fewer in number. They may contain acid phosphatase, but the 
stromal cells of lesions which are not true qiant-cell tumors contain only alkaline phosphatase 
cnd never acid phosphatase 

Each of the ten characteristics listed may be present in a single large giant-cell tumor. 
Unless several of these typical findings are present in any given tumor of bone, we are not 
dealing with a true giant-cell tumor. 

The following two cases are presented to show the folly of trying to destroy large 
giant-cell tumors by x-ray therapy. The degree of success of x-ray irradiation therapy of a 
giant-cell tumor is determined for the most part by the size of the tumor. Some small 
giant-cell tumors may be completely destroyed by x-ray therapy, with resultant healing 
of the lesion. There have been reports of development of sarcoma in tissues irradiated in 
the treatment of giant-cell tumors.’ * ' The risk may be small, but cannot be ignored. 
The large giant-cell tumors cannot be completely destroyed by x-ray therapy alone 
without great injury to all other tissues in the field of irradiation, Excessive irradiation 
has resulted in extensive damage to skin, muscles, and other soft tissues surrounding 
the tumors, with only partial destruction of the giant-cell tumors. Usually, portions 
of the tumor continue to grow, so that the size increases in spite of the fact that some 
of the tumor may have been necrosed by the roentgen therapy. 

Case 1. M. W., fifty-one years old, was admitted to Wesley Memorial Hospital on September 15, 
1951, because of a pathological fracture of the condyle of the left femur, marked enlargement of the condyles 
of the left femur and of the knee joint, deformity characterized by angulation, and severe pain which was 
presen) at night as well as when the extremity was moved. This patient had first become aware of the 
swelling and pain in the region of the left knee about two years before. At that time the roentgenograms 
showed a destructive, expansile lesion in the lateral condyle of the left femur (Fig. 1-A). Giant-cell tumor 
was diagnosed and she was given roentgen therapy. Biopsy was not done. Irradiation was repeated at inter- 
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ig. 1-A 
M. W. Roentgenograms made December 20, 1949, shortly after x- 
started, showing destructive lesion in the lateral condyle of the left femur 


Fig. 1-B 


Roentgenograms made nineteen and twenty-one months later showed marked increase in size of the 
tumor, with destruction of most ef both condyles and some of the adjacent metaphysis, as well as a 
pathological fracture and deformity. This continued expansion had oecurred in spite of intensive and 
repeated irradiation 
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vals over a period ot the two years from the time of onset until the 
before she was examined by the 


spontaneous fracture occurred shortly 
iuthor In spite ol extensive irradiation, the tumor had continued to « nlarge 
Che skin over the lower third of the thigh, in luding the knee joint itself, was thick, brawny. and dis 
colored as a result of the irradiation. Roe ntgenograms which were made following her admission to Wesl=\ 
Memorial Hospital showed an extensive tumor mitss 


and © lapse 
of the femur (Fig. 1-B) 


of the shell like enlarged lateral condyle 


Mid-thigh amputation was obviously the easiest 


method of treatment. Few fifty- 
vear-old women patients subjected to above-the-knee 


amputations are able to use any 
type of prosthesis, however. This patient had a normal foot and good muscles in the calf 
of the leg, and we decided to save the limb if at all possible 


The distal fourth of the left femur, together with all of the tumor tissue, was excised (Pigs. 1-C and 1-D) 
The proximal end of the tibia was likewise removed. Massive 


autogenous tibial-bone grafts and grafts from 
the bone bank wer 


\ 
and driven 


used to bridge the defect between the tibia and the re maining segment of the femur 
clover-leaf Kuntsehet nail was inserted in the tibia at the level of the lower and middle thirds 


upward unt.l it engaged the femur, bridging the defect and maintaining alignment. The bone grafts previ- 
ously referred to were eml .ded in the tibia and their proximal ends were placed in contact with the femur 
They were tied bundle fashion around the intramedullary nail 

The muscles which were exposed during the operation were brown in color and much d 


amaged from 
the extensive irradiation 


As a result, there was a breakdown of the wound and subsequent healing was slow 
The operation was performed September 18, 1951, and healing of the soft tissue was complete April 11, 
1952. On July 11, 1952, the bone grafts appeared to have united. The half-evlinder splint was discarded 
Phis patient had been wal'.ng for nearly two months with full weight-bearing while wearing a posterior 


Fig. 
Anteroposterior and lateral roentgenograms, made on April 18, 1952 
by the intramedullary nail and union of the bone gratts to the tibia 


, showing alignment maintained 
of beginning union of the | 


In the lateral view there is evidence 
yroximal ends of the bone grafts to the femur, seven months after resection 


THE JOURNAL OF BONE AND JOINT SURGERY 


q 


GIANT-CELL TUMORS OF BONE 827 


plaster splint. She continued to walk with full weight-bearing for about four weeks after the plaster splint 


had been discontinued, and then without any known strain or injury she became aware that the limb could not 
take her weight. On August 11, 1952, approximately eleven months from the time ot operation, & roentgeno- 
gram revealed the fact that the intramedullary pin had broken in the space between the femur and the tibia 


hig 
Case 2, C. P. Roentgenogram made in 1940 shows pelvis of a white male, twenty-four vears old. A 
diagnosis of giant-cell tumor of the left ilium was made and treatment by irradiation therapy was 
started. At this time, the acetabulum was still intact. (Courtesy of St James Hospital, Chicago 
Heights, Illinois 


Fig. 2-B 
A roentgenogram made in 1941 showed that, in spite of irradiation, the tumor mass had become 
larger and a pathological fracture into the hip joint, with resultant pain and inability to bear full 
weight, had resulted. (Courtesy of St. James Hospital, Chicago Heights, [linois. 
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The grafts were still firmly united to the tibia but had broken away from their attachment to the femur 
On August 20, 1952, the broken elover-leaf nail was removed and replaced with two solid Rush nails 

inserted through the opening in the tibia at the levels of the lower and middle thirds. Fresh 


shich were 
chips and small bone grafts were packed about the distal end of the femur and the bone grafts, which 


By 1044. necrosis of the skin and of the underlying soft tissue had resulted in a draining sinus and 
the upper portion of the hip joint was completely destroyed. (Courtesy of St. James Hospital, Chicago 


Heights, [lines 


Fig. 2-D 


{ roentgenogram made in 140 showed further destruction of bone and some increase in ossification 
within the tumor tissue. At this time the patient was in constant pain and had lost twenty pounds in 
weight. 
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were still united by fibrous tissue. Examination on December 10, 1952, showed satisfuctory healing. Roent- 
genograms showed evidence of union of the bone grafts to the femur as well as to the tibia. The patient 
was able to bear weight on the foot on the involved side without discomfort. The intramedullary Rush pins 
were holding securely. There was shortening of nearly four centimeters. This patient is walking with crutches, 
but is bearing almost full weight on the foot on the involved side. We are optimistic about reeovery with good 
stability and freedom from pain 


This patient could have been cured more surely and with less disability by adequate 
surgery when the diagnosis was first made. 


Case 2.C. P., thirty-six vears old. This patient was first examined at the age of thirty-three by my as 
sociate, William J. Schnute, on May 31, 1949. Ten vears before he had complained of pain and lameness in 
his left hip. A biopsy at that time had revealed the presence of giant-cell tumor. Roentgenograms showed 
extensive destruction of most of the left illum. Roentgen therapy was recommended and administered in 
amounts not known to us. (It is difficult to understand why anyone would have preferred to use roentgen 
therapy for a tumor which was the size of a large cocoanut and located in an area accessible for surgical re- 
moval. Such a tumor could not be destroyed by ir- 
radiation without injury to other tissues in that re- 
gion.) As a result of intensive roentgen therapy the 
skin and soft tissue overlying the tumor were severely 
damaged. A sinus developed and continued to drain 
vear after year. The patient lost twenty pounds in 
weight. When he was examined by Dr. Schnute in 
May 1949, he was an invalid cripple. He could walk 
with crutches, but with difficulty. The irradiation 
burn was extensive. There was a large crusting, sear- 
like area overlying his left ilium (Fig. 2-1) 


Fig. 2-l:: Photograph made on June 2, 1949, showed the extensive x-ray burn and necrosis of the skin. 
Fig. 2-F: Roentgenogram made March 2, 1950, after excision of most of the ilium. thorough curette- 
ment of bone just above the level of the acetabulum, 


and a Brittain type of fusion carried out by 
Dr. W. J. Sehnute 


The patient is now rehabilitated and there has been no evidence of recurrence 
On June 27, 1949, Schnute carried out an operation which removed most of the lium and all of the tumor 
confirmed the X-ray appearance of complete destruction of the left hip joint. The 
acetabulum had been essentially normal in 1940 and, if the tumor had been removed at that time, the hip 
joint could have been preserved. The various operations carried out by Schnute were 


tissue. The operation 


us follows: 

On June 5, 1949, the sinus tract was excised together with exuberant granulation tissue and much of the 
scarred skin overlying it 

On June 27, 1949, partial iliectomy was done 

On October 31, 1949, the granulating area which had filled in at the site of removal of this tumor was 
covered with small skin grafts 


On December 12, 1949, a Brittain arthrodesis of the hip was performed 


On December 17, 1952, the patient weighed more than 200 pounds, walked without crutehes, and stated 
that he could be active with full weight-bearing without pain for hours at a time 
summer and fall months 


He played golf during the 
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SUMMARY 


Giant-cell tumor of bone should be differentiated from all other lesions which also 
contain multinuclear giant cells, including solitary bone cyst, non-osteogenic fibroma, 
aneurysmal bone cyst, chondromyxoid fibroma of bone, benign chondroblastoma, and the 
‘brown tumors”? sometimes found in hyperparathvroidism. The giant-cell tumor of bone 
is Clinically, anatomically, and eytologically a distinetive neoplasm. The pathologist who 
depends entirely upon the microscopic examination and ignores the clinical history and 
roentgenographic examination will make many errors of diagnosis. 

Irradiation as a primary or total plan of treatment of giant-cell tumors of bone is 
neither certain of cure nor free from danger. The larger giant-cell tumors cannot be 
destroyed by irradiation without severe damage to adjacent tissues. Most giant-cell 
tumors may be adequately and safely treated by surgery, followed in some instances by 


irradiation therapy. 
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Report oF Two Cases* 


BY DAVID CC. DAHLIN, M.D., ROCHESTER, MINNESOTA, 


Division of Surgical Pathology, Mayo Clinic, 
ARTHUR H. WELLS, M.D., DULUTH, MINNESOTA, 


AND EDWARD D. HENDERSON, M.D., ROCHESTER, MINNESOTA, 


Section of Orthopaedic Surgery, Mayo Clinic. 


This newcomer to the field of benign tumors of bone was described by Jaffe and 
Lichtenstein in 1948. We have found only two additional reports '* in the subsequent a 
literature, each of which deseribed a single case. Because this neoplasm appears to have 
a distinetive histological appearance, pursues a characteristically benign course, and may 
be confused with malignant tumors, especially chondrosarcoma, we are presenting two 
additional examples. 


REPORT OF CASES 


Case 1. A white woman, thirty-six vears old, registered at the Mayo Clinic on July 31, 1942. The perti- 
nent complaint was pain in the right knee. On physical examination tenderness over the medial condyle of 
the affected tibia was noted. Roentgenographic examination revealed a region of decreased density measuring 
2 by 1.5 centimeters in the anterior portion of the medial condyle of the right tibia (Fig. 1-A). The tumor 
was removed by curettage on October 28, 1942, and the edges of the resulting inverted-cone-shaped cavity 
were treated by means of electric cautery. A letter from the patient dated December 5, 1951, indicated that 
the right knee was causing no trouble; accompanying roentgenograms revealed no activity of the lesion. 

The gross specimen measured 2 by 2 by 1.5 centimeters and had well cirecumseribed borders. It was firm 
and somewhat brittle. It was partially translucent but was more gray than is hyaline cartilage. Microscopi- 
cally, most of the tumor consisted of small stellate cells ving in a myxoid, slightly basophilic, intercellular 


matrix (Fig. 1-B, upper view) which contained scattered collagenous fibers. The periphery of the tumor : 
was distinet (Fig. 1-B, lower view) in contrast to the appearance of this zone in chondromatous or myxoma- ! 
tous tumors of bone. At the slightly lobulated periphery, the tumor cells were chiefly round or oval and 1 
were more numerous than in the central portions. Multinucleated cells were not observed and the nuclei I: 


of the cells were uniformly small and benign-appearing throughout. In small portions, especially near the 
periphery, the intercellular material had assumed a homogeneous and more eosinophilic appearance, and 


here the nuclei lay in lacunar spaces resembling those of cartilage 


Case 2.+ A white man, twenty-six years old, had noted recurrent episodes of pain over the right fifth rib 
for three vears. These had begun after an injury. Roentgenographice examination revealed a slightly expand- 
ing, rarefactive lesion of the right fifth rib (Fig. 2-A). The patient has been well since the tumor was removed 
in April 1951 

This tumor, which again had a maximal diameter of approximately two centimeters, had well defined 
borders (Fig. 2-B, upper view) similar to those of the tumor in the first ease. A considerable portion of the 
slightly lobulated neoplasm consisted of myxoma-like cells, but several islands exhibited a distinctly chon- 


dromatous appearance (Fig. 2-B, lower view). Although most of the neoplastic cells had rather small nuclei, 
an occasional binucleate cell and oceasional cells with prominent nuclei were found in some parts of the 


tumor, especially near the more cellular periphery 


COMMEN'I 
The lucid description of chondromyxoid fibroma of bone presented by Jaffe and 
Lichtenstein made it easy to recognize the tumors in our two cases as examples of this 
* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 
January 25, 1953 
+ We are indebted to Dr. Louis G. Nezworski of Tronwood, Michigan, who has given us permission 
to present this case 
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entity. The chondroid areas and the pseudolobulation with condensation of cells at the 


well demarcated border of the neoplasm serve to differentiate clearly these tumors from 


so-called myxoma of bone. The myxoid features, the pattern of growth, and the peri- 


pheral demarcation without extension of the tumor between the trabeculae of the sur- 


rounding bone serve to differentiate it from chondroma or chondrosarcoma. The benign 


clinteal course of this tumor. as emphasized in the original series and by follow-up studies 


in our Case 1, makes the differentiation from chondrosarcoma important. The patient 


in our second case is well; however, only one and a half years have elapsed since operation 


It is unlikely that chondromyxoid fibroma would be confused histologically with tumors 


of bone other than those mentioned 


The two cases described in this paper bring to twelve the total number of cases of 


these tumors we have been able to discover. All but two of the neoplasms were in a 


hone of the lower extremity. Five affected the tibia, two the femur, two a metatarsal, and 


one the calcaneus. The tumor in our Case 2 is the second reported example in a rib. The 


lesions tend to be round or ovoid and have measured as much as approximately eight by 


five centimeters. In long bones, the tumors involve the metaphysis. 


The patients’ ages have ranged from thirteen to fifty-six vears; eight of the twelve 


were less than thirty vears of age 


Three clinical features of importance are associated with these tumors: (1) Pain 


has been a complaint in all the recorded cases: (2) the majority of patients have noted 
| 


a palpable mass in the region of the tumor; and (3) the mass may be tender to palpation 


and tenderness may be present in the absence of swelling 


Roentgenographic examination reveals a circumscribed zone of decreased density 


Which may be confused with such lesions as fibrous dysplasia, bone eyst, and enchondroma 


The rarefied region is sometimes trabeculated. Jaffe and Lichtenstein attributed this 


appearance to the inner boundary of the tumor, which may be distinctly grooved and even 


somewhat sclerotic. Tf the cortex has been breached, the bony contour may bulge and a 


thin laver of periosteal new bone may or may not cover the neoplasm. 


The treatment of choice appears to be curettage. This operation has proved curative 


inall the eases in whieh adequate follow-up studies have been made. If the resultant cavity 


is large, it may be necessary to fill it with chips of bone or a bone graft 


The gross and microscopic features of chondromyxoid fibroma of bone have been 


thoroughly discussed by Jaffe and Lichtenstein. These authors are in fundamental agree- 


ment with the pathological description given in our two cases and further comment seems 


unwarranted 


ADDENDUM 


Since this paper was prepared, six additional typical examples of this lesion have been 


uncovered in a comprehensive study of bone tumors in the files of the Mayo Clinic. Two ot 


these affected the upper portion of the tibia, two the illum, one the lower portion of the 


femur, and one a metatarsal. The clinical and pathological features in these six cases are 


similar to those prey iously deseribed 
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RETICULUM-CELL SARCOMA OF BONE * 
BY JOHN ©. IVINS, M.D., ROCHESTER, MINNESOTA, 


Section of On thopardu Surgery, Vanyo Clink 


AND DAVID C. DAHLIN, M.D., ROCHESTER, MINNESOTA, 


Division of Surgical Pathology, Mayo Clini 


Reticulum-cell sarcoma of bone is one of the entities which has been rescued from 
the Ewing's tumor “waste basket’. Histopathological recognition of this relative new- 
comer assumes more than didactic importance because of its better prognosis as con- 
trasted with most primary malignant bone tumors. Parker and Jackson established the 
identity of this neoplasm in 1939, 

The incidence of reticulum-cell sarcoma, apparently primary in bone, is not well 
established. Relatively few articles have appeared on the subject and these have been 
predominantly reports of single cases. Coley, Higinbotham, and Groesbeck published 
data on thirty-seven of their cases encountered at Memorial Hospital. Valls, Muscolo, 
and Schajowicz reported on ten cases seen in their practice during an eight-vear period. 
Our forty-nine reticuium-cell sarcomata were found among approximately 2,000 specimens 
of primary bone tumor preserved at the Mayo Clinic. The specimens were secured from 
1905 to 1952 inclusive. During the same period slightly more than eighty Ewing's tumors 
were encountered. Our forty-nine reticulum-cell sarcomata of bone include the thirty-two 
which form the material of the report by McCormack, Ivins, Dahlin, and Johnson. 


PATHOLOGICAL FEATURES 


The gross appearance of reticulum-cell sarcoma of bone does not differ remarkably 
from that of some of the other lytic malignant processes of bone; for example, highly ana- 
plastic fibrosarcomata, metastatic deposits, or Ewing's tumors. In the region of involve- 
ment, variable, usually moderate, destruction of bone occurs. Subperiosteal reactive 
new-bone formation, similar to that observed in chronic osteomyelitic processes or even 
in Mwing’s tumors, may be seen. This appears to be attributable to elevation of the perios- 
teum by the growing tumor. The extra-osseous extensions of the neoplasm may be soft 
and friable as is, for example, reticulum-cell sarcoma which arises in lymph nodes. Often, 
however, considerable collagen within the neoplasm makes it rather firm. The central 
portion may be necrotic and the advancing edges of the tumor tend to be indistinet. 

Microscopically, the diagnostic cell of this neoplasm is the reticulum cell, which 
differs in no recognizable manner from that in reticulum-cell sarcoma of soft-tissue origin 
As is illustrated in Figure 1, this cell has an indented or lobulated nucleus. Its chromatin 


is rather coarse and one or more nucleoli usually are present. The eytoplasm is ordinarily 


indistinet. These cells vary somewhat in size and nuclear hyperchromatism, but the 


basic morphological characteristics are otherwise always the same. There is a prominent 
tendency for the cells to be disposed in alveolar arrangement. Reticulin or coarser col- 
lagenous deposits usually separate the cells into small clusters or rows. The connective 
tissue ordinarily is readily evident in preparations stained with hematoxylin and eosin 
(Figs. 2 and 3). Special stains for reticulin have not aided us in diagnosis in troublesome 
cases. As has been stressed by Parker and Jackson, many of these tumors contain fairly 
large numbers of lymphocytes. This feature is important to remember since it creates 
the danger, at biopsy, of mistaking a small specimen from one of these tumors for inflam- 
matory tissue. This mixture of lymphocytes, lymphoblasts, and reticulum cells is often 


*Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 


January 25, 1955 
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Fig. 1: Reticulum cells with 
their characteristically lobulated 
or indented nuclei and = rather 
prominent nucleoli 
reticulin stain.) 


Fig. 2: Reticulum-cell sarcoma 
Tae alveolar pattern produced 
by the reticulin and the collagen 
deposits in the tumor is shown 
(125, hematoxylin and eosin 


seen in comparable malig- 
nant growths of lymph 
nodes 

Metastatic deposits of 
reticulum-cell sarcoma fre- 
quently are observed to be 
partially or completely re- 
placing regional lymph 
nodes. Occasionally distant 
deposits are observed; and 
in some cases, omitted from 
this study, it could not be 
determined with any assur- 
ance Whether the lesion 
of bone was primary. or 
whether it was part of a 
systemic process. the 
cases used in this study the 
clinical histories, physical 


examinations, and roent- 
genograms indicated that 
the sarcomata most likely 
began in bone, that is, the 
patients presented the prob- 
lems of a primary bone 
tumor. 

Considerations of dit- 


ferential diagnosis, from 
the histopathologist’s standpoint, include Ewing's tumor especially, small-cell osteogenic 
sarcoma, multiple myeloma, and the benign reticulo-endothelial disorders such as eosino- 
: philic granuloma. The nuclei of the cells of, Ewing's tumor, compared with those of 
reticulum-cell sarcoma, are smaller; they are round or slightly oval, uniform in size, and 
do not possess clumped chromatin. The cells occur in large clusters among widely separated 
strands of stroma (Fig. 4). There is, we must admit, a group of bone tumors, vastly out- 
numbered by Ewing's tumor and reticulum-cell sarcoma, which appears to lie histologically 
and evtologically between these two groups. For the time being, we have no name for 
| these neoplasms and we have omitted them from both groups. The rather rare osteogenic 
sarcoma, made up of small cells, does not have indented or lobulated nuclei and ordinarily 
osteoid tissue is produced by these cells in at least a portion of the tumor. The indented 
nuclei of the cells found in cases of benign reticulo-endotheliosis contain almost no chro- 
matin or nucleoli and ordinarily offer no problem in identification. Occasionally an 
anaplastic plasma-cell myeloma may exhibit cells very much like reticulum cells and, 
rarely, we have observed tissue which we would consider characteristic of reticulum-cell 
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sarcoma in a tumor which elsewhere had distinct features of plasma-cell myeloma. In the 
Vast majority of cases of myeloma, of course, the immature plasma cells make identifiea- 


tion obvious 


CLINICAL FEATURES 


As has been indicated, forty-nine cases form the basis of this report; included are 
thirty-two cases previously reported * The cases have been divided into two groups for 


purposes of clinical study. Group T ineludes thirty-nine cases in which the initial examina- 


tion revealed a solitary lesion of the skeleton and in which the diagnosis of reticulum-cell 
sarcoma of bone was made trom tissue removed trom this lesion. In addition although 
this was not made a criterion for selection in this group definitive treatment in the 
patients in this group was given after biopsy at the Clinic. Cases of this group fulfill the 
requirements for consideration as unequivocal cases of primary reticulum-cell sarcoma 
of bone. Group [Lis made up of ten cases which, although more than one lesion was present 
at the time of the initial examination, we consider to be cases of primary reticulum- 
cell sarcoma of bone? 
Table lists the in- 
cidence with which this 
tumor was encountered at 
the Mayo Clinie during 
different) periods. the 
basis of these figures, it 
seems reasonable to expect 
that we shall encounter 
reticulum-cell sarcomata of 
bone with increasing fre- 
quency. Table gives the 
distribution of patients by 
age and by sex. It is to be 
noted that about half (that 
is, twenty-five) of the pa- 
tients were seen before the 
age of forty vears, the in- 
cidence being fairly evenly 
distributed among the adult 
age groups. In Table III is 
summarized the duration 
of symptoms. In the group 
with solitary lesions, the 
duration recorded that 
prior to the first examina- 
tion; in the group) with 
multiple lesions, that since 


Fig. 3: Reticulum-cell sarcoma 
Note the strandlike rows of the 
neoplastic cells separated by 
fine stromal bands. (200, 
hematoxylin and eosin stain.) 


Fig. 4: Ewing's tumor. The 
smaller, regular, round or slightly 
oval cells and the paucity of 
stroma are characteristic of this 
tumor. (X 285, hematoxylin and 
eosin stain.) 
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TABLE I 


DisTRIBUTION BY YEAR 


Solitary Multiple 


\ 


Lesions Lesions 


Betore 
1920 
1030 


1920 


1920 


1930 


1940-1949 
1950 0 
1951 2 l 
1952 2 


Total 


appearance of the first lesion. It is to be noted that, regardless of whether there was one 
lesion or several, symptoms had been present for a year or less in more than half the 
patients and the symptoms of relatively few of the patients had been present for longer 
than two vears. The mean duration of symptoms in the two groups was the same. 

Figure 5 shows the anatomical situation of the thirty-nine solitary lesions. About 
half (twenty) were in the pelvis or lower extremity; about a fourth (nine) were in the 
shoulder girdle or upper extremity, and the remaining fourth (ten) were in the head, 
including the jaws, or the spinal column. In the ten cases in which lesions were multiple, 
only two or three sites were involved in some, but in many cases involvement of both 
bone and soft tissues was widespread 

Detailed study of the entire group revealed nothing new or significant as regards 
symptomatology. The most constant presenting symptom Was pain; all but three patients 
complained of pain, but few deseribed it as more than mild to moderate in intensity. 
About three fourths of the patients had either a swelling or a palpable mass and this, 
combined with pain, usually was their reason for seeking medical attention. The presence 
of a mass usually was the only physical finding of note. Laboratory examination of the 
blood and urine was of no help in making a diagnosis except that, in those cases in which 


it was done, the erythrocyte sedimentation rate was noted to be consistently elevated 


TABLE Il 


DISTRIBUTION BY 


AGE 


Solitary Lesions Multiple Lesions 
Ave No. of No. ol 
(Years Patients Patients 


0 
10 
20-240 10 25.5 5 50.0 

th) 
60 


Total 


Mean 3Y vears 37 vears 
Youngest Male, 0 vears Female, 22 years 
Oldest Female, 6S vears Female, 55 vears 
Ratio of 

male to 28:11 2.5 7:3 = 2.3 


female 


OF 
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5 2 
= 7 2 
gud 30 10 
100.0 10 100 0 


Upper 
extremity 
and d 
girdle 
9 cases 
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| Ulna 1 


f Scapula 3 


Humerus 5 


Parietal 1 


Maxilla 1 


Mandible 2 


Vertebrae 6 


Ilium 3] 
Lower 
extremity 
Femur 12? and 
girdle 
20 cases 
Tibia 4 
Fibula 1) 


Showing the anatomical distribution of reticulum-cell sarcoma of bone in thirty-nine 


In the papers of Sherman and Snyder, and of Coley, Higinbotham, and Groesbeck, 
as well as in an earlier report in which the authors participated *, the roentgenographic 
appearance of this lesion as it involves bone was described. The roentgenographic ap- 


Duration * 
6 months 

6 months to < | vear 

| vear to < 2 vears 

2 vears to <3 vears 

3-4 vears 

5 vears 


10 vears or more 
Total 


Mean 


* Of solitary lesions, prior 
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TABLE: 


DURATION OF SYMP” 


Solitary Lesions 
No. of 
Patients 


xamination; of multiple 


Per cent 


lesions, 


Multiple Lesions 


No. of 
Patients 
3 30 
2 20 
2 20 
10 
2 20 
0 0 
0 0 
10 100 


since 


14 Years 


834 


Per cent 


0 
0 
0 
0 
0 


appearance of first lesion, 


|_| 
4 
_ 
; 4 
\ 
C 
| 
a 
¢ 
\ 
A 
kia. 5 
we 
28 2 
12 30.7 
23.1 
3 
| 26 
26 
100 0 0 
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hig. 6: Reticulum-cell sarcoma ot scapula 

Pig. 7: Reticulum-cell sarcoma of proximal part of femur 
pearance recently has been extensively studied also by Wilson. All of these authors 
agree that there is nothing distinctive about the roentgenogram of reticulum-cell sarcoma 
of bone; the usual picture is that of the osteolytic destruction seen in the presence of so 


many pathological conditions of bone (Figs. 6, 7, 8, and 9 


hia. 8 hia. 9 
hig S: Reticulum-cell sarcoma ot distal part ot femur 
Reticulum-cell sarcoma of cuboid and adjacent bones. 


Fig. 
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TABLE I\ 


SURVIVAL Raves IN PATENTS with Sourrary Lesions 


Period Survival bevond 
of Survival! Indicated Period 
(Yea No. of Patients No. Traced No Per cent.* 
32 It 6 
249 28 35.7 


* Bused on patients traced as of December 1, 1952. The one-vear group includes only those patients 
whose condition was diagnosed at the Clinic In 1951 or earlier: the three Vear group those whose condition 
was diagnosed in 1949 and earlier: and the five-vear group, those whose condition was diagnosed in 1947 
and earlier 


Treatment in these cases included amputation, simple excision, administration of 
Coley’s toxins, and roentgen or radium therapy. In many of the eases more than one type 
of treatment was used; amputation and subsequent roentgen therapy was the combination 
most frequently emploved. [It must be remembered that many of the patients were first 
examined twenty or more vears ago, and many of them were thought to present either 
“round-cell sarcoma” or wing's tumor Only in recent vears (and in relatively Cases) 
Was the proper diagnosis of reticulum-cell sarcoma made Initially and treatment directed 
accordingly Since the total SCTICS IS small, these considerations make any definite COn- 
clusions impossible at this time: no one method of treatment can be unequivocally 
recommended. 

Reticulum-cell sarcoma of bone is known to be highly radiosensitive at times. Brief 
reports of two cases from this series are illustrative of this: 


Case 1. A boy, eleven years of age, was brought to the Clinie because of painful swelling of the left 


shoulder of three months’ duration Xaimination diselose dak structive |e sion of the Interior angle ane verte 


bral border of the seapula. A specimen taken for biopsy originally was thought to have come from a lewing’s 
tumor, but review has shown the tissue to be characteristic ef reticulum-cell sarcoma, One course of roentgen 
therapy was given immediately after biopsy. No other treatment was given and the patient was known to 
be alive and well fifteen vears later 

Cask 2. A boy, thirteen years old, was brought to the Clinic, complaining of occasional, moderate! 
severe pain in the right arm, Examination disclosed a destructive lesion of the lower part of the right humerus 
Symptoms had been present for six months. Local roentgen therapy was administered and the patient wa 
known to be alive and well fifteen vears later 


In these two cases the outcome was happy. However, much more frequent in the 
series were cases In which, notwithstanding roentgen or radium therapy, either alone or 
in conjunction with surgical operation, the outeome was death 

Several of the patients treated in earlier years were given Coley’s toxins and. in the 
following case, there appeared to be a dramatic response 

Case 3. A man, thirty-three veurs of age complained of swe lling of the left knee of four months’ duration 
Examination revealed decreased density of a portion of the medial femoral condyle. At biopsy a large mass 
of soft tissue which surrounded the femur was discovered. Coley’s toxins were administered without any 
other treatment. The patient is known to be alive twenty-nine years later, with no evidence of disease 
teview of the tissue has shown it to be typu al of reticulum-cell Sarcoma, 


Coley's toxins do not appear to have been unmistakably effective in any other case 
of the series 

At present we are advising amputation or radical excision followed by roentgen 
therapy applied locally and to regional Ivmph nodes. We believe that this form of treat- 
ment offers the patient the best chance of survival. We are also sufficiently impressed by 
results in some of the earlier eases in which ( ‘oley’s toxins were administered and 


in recent 


months, we have added administration of the toxins to treatment of this lesion 


Vor 
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In Table [IV are given the survival rates of patients in whom the lesions were solitary. 
It is to be noted that the five-vear survival rate of 35.7 per cent. is somewhat better than 
the rate for most other primary malignant tumors of bone but is distinctly lower than the 
rate reported by Coley, Higinbotham, and Groesbeck. Of the smaller group of ten patients 
who presented multiple lesions on admission, eight are known to be dead. Of these eight 


patients, three (37.5 per cent.) lived five or more vears following diagnosis. 


SUMMARY 


In a survey of 2,000 specimens of primary tumor of bone, forty-nine were found to be 
reticulum-cell sarcomata. The survey reinforced our conception that reticulum-cell sar- 
coma is a firmly established entity. [tis important to establish the diagnosis by adequate 
biopsy. Unlike most other primary malignant conditions of bone, reticulum-cell sarcoma 
appears to be radiosensitive and, in one case in which the tumor disappeared, administra- 
tion of Coley’s toxins was the only treatment. At present, it appears that the prognosis in 
eases of reticulum-cell sarcoma of bone is significantly better than that in most other 


primary malignant tumors of bone 
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DISCUSSION 


Dr. Mary S. SubeMan, New Orveans, Loursiana: No one now would disagree with Dr. Compere’s 
contention that it is foolhardy to attempt treatment of large ginnt-cell tumors by x-rav irradiation alone. I 
would go further and say that all accessible giant-cell tumors should be treated surgically. How radical the 
surgery should be is, of course, determined by how much faith the surgeon has in his ability to tell a benign 
from a potentially or frankly malignant lesion. Many of us do not agree with Lichtenstein that there are 

grades” of malignaney, and some of us even wonder whether the benign lesions are tumors at all. At any 
rate, I for one do not find it as easy as Lichtenstein does to make a long-term prognosis in & given case For 
that reason | believe that we should treat these le sions by curettage or wide local resection unless surcomatous 
changes are evident. In that event, [ believe the lesion is not a giant-cell tumor at all and therefore outside 
the bounds of this discussion 

Of course it is true that the mere presence of giant cells is not diagnostic and the other papers in this 
Symposium certamly prove this 

The paper by Dr. Dahlin, Dr. Wells, and Dr. Henderson on Chondromvyxoid Fibroma of Bone is es 
prent tally apt in pomting out the Importance ol good logical studies. Here is a lesion with a name which 
is far more formidable than its behavior. Whether one considers it as a distinet entitv and a benign one or 
aus a low form of chondrosarcoma, it is important that it be identified, since it is susce ptible to cure However 
I wonder about the wisdom of eure ttage in any tumor ol chondromatous origin Such tumors have « wav ot 
reneting disagreeably to any disturbance. Since this is such a resl danger it seems to me that one is not justi- 
fiad in recommending anvthing less than total exeision 

Regarding the paper by Dr. Ivins and Dr. Dahlin on Reticulum-Cell Sarcoma of Bone, | am slightly 
disturbed to discover that others find the diagnosis of reticulum-cell sarcoma so easy that thev consider 
reticulum stains of no help. It may be that there are many tumors in which the diegnosis is clear with routine 
stains, but | would prefer to see those fibers. Even then [find it troublesome to state with certainty that ; 
given lesion is a reticulum-cell sarcoma, However, [think the most important point of this paper is the idex 
that, although most such tumors are highly radiosensitive. it is probably not wise to rely on \-rayv irradiation 

lone Lam sure that surgical exeision is best, although amputetion ean often be avoided by wide local reseetion 


(Continued on page S06) 
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LUXATIO COXAE CONGENITA 
A Srupy oF Four HUNDRED AND SIX Cases OF CLOSED REDUCTION * 


BY EIVIND PLATOU, M.D., OSLO, NORWAY 
From the Orthopaediv Hospital, Oslo 


The treatment of luxatio coxae congenita is not yet agreed upon, as is apparent from 
the abundant literature and the great variation in methods of reduction and subsequent 
treatinent. 

No one has reported ideal results. As neither the grouping of the early results at the 
conclusion of treatment nor that of the late results is standardized, comparison of the 
results of different authors is difficult. It is to be hoped that the system of Severin and 
Ponseti will be generally adopted, as this would afford a basis which would make possible 
a comparison of results and would allow definite conclusions to be drawn from the larger 
compilations of material, which would indicate what one should and should not do. 

The only point on which there is agreement is that reduction should be performed 
around the age of one year. Efforts are being made, through mass x-rays, to make the 
diagnosis at the age of three to five months, so that in children in whom there is disloca- 
tion or danger of dislocation, the lower extremities may immediately be fixed to an abduc- 
tion splint. Some authors claim that open reduction is the most comfortable for the 
patient and employ this method systematically in all cases, while the majority reserve 
this operation for cases in which a safe and stable closed reduction has not been possible. 

I shall not go into detail as to the various methods of reduction as these have been 
clearly and concisely reviewed by Jones. 

The value of the material to be reported on here lies in the fact that the author has 
personally reduced the large majority of the dislocations and has supervised the subse- 


quent therapy in all cases. This treatment was carried out systematically and without 


any variations during the period 1934 to 1947 on 277 children with a total of 406 dislocated 
hip joints. The material includes only those cases which were suitable for closed reduction, 
and in which no attempts at reduction had been made at other hospitals previously. The 
forty-four hips treated by open reduction during the same period have been reported 
previously !" 


PREATMEN'T 


feduction is performed under ether as gently as possible, the head being lifted into 
the acetabulum over the posterior rim by the method of Schanz and Fairbank. A plaster 
bandage is then applied from the costal arch to the toes in Lorenz’ position: 90 degrees 
of abduction, 90 degrees of flexion and usually slight pronation in the hip joint, and 90 
degrees of flexion of the knee joint. 

Stage [: After three months the plaster is removed and,the extremity is lowered 
about 30 degrees and pronated 30 degrees. 

Stage Il: After one month the plaster is shifted again and the extremity is lowered 
an additional 30 degrees and pronated another 30 degrees. 

If a control x-ray made five to six days after reduction shows that the position is 
sutistactory, the child is sent home. He is allowed to go home after each application of 
plaster. The care of the child presents no problems when he is placed on a box (Fig. 1) 
The child is laid on his stomach for a few hours each day. 


* Read at the meeting of the Nordisk Ortopedisk Forening, Oslo, June 13, 1952. 
+ Received for publication September 12, 1952 
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\fter one month in 
Stage Il, the plaster is 
again removed the 
child is placed in a plaster 
mold, with 30 degrees’ ab- 
duction of the hips and 
about LOto 15 degrees’ pro- 
nation and full extension of 
the hip and knee joints 
During this period the 
child) must spend about 


two and a half months at 


Fic. 1 the clinic 


lmmobilization in plaster; from primary plaster, Stage Land Stage I Phe child is taken up 


every day for massage and 
active and passive movements of the hip joint always under x-ray control. If the posi- 


tion is satisfactory after one month in the plaster mold, the child is allowed up on a tri- 


eyele, the seat of which is extended on both sides with sloping boards so that the ex- 


tremities are held in 30 degrees of abduction. After another month the child begins to 


walk. The hip has by this time been relieved of weight-bearing for seven months 


PABLE. I 


\. Summits ot Cases 


Per cen 
1s 
patients 


Ciirls 


Unilateral mvolveme 


Right 
Lett SO 
Pots 14S 
Bilateral involvement 25S 
Potal 106 hips 


stribution Reduction 


\ue in \ 


Unilateral 


involvement 72 10 14 148 
4 Silateral 

involvement | 4 1:5 129 

4 lot il 


No. of Patients 


Sto ls 107 
IS to IS 62 
IS and over 1s 
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TABLE II 


{RESULTS AT EXAMINATION 


Unilateral Dislocation Bilateral Dislocation Total No Per cent 
Result No. of Hips Per cent \o. of Hips Per cent ot Hips of Series 


A. Clinieal evaluation 
(rood (Groups 
A. and ¢ 2 203 7 
Poor (Groups 
D, end I 23 6 | 
Total 160.0 2: 100 


B. Roentgenographic lvaluation 


Ciood (Caroups 
1, and 7 16S 
Poor (Groups 
IV, Vo and V1 
Total 100.0 258 


Anatomical Cures 
Vo. of Hips 


Unilateral 
involvement 2} 
Bilateral 


involvement 3S 


In the large majority of cases this routine treatment has been successfully carried out, 
In a few cases the period in plaster had to be prolonged, especially during the first years 
covered by this report, when we had not vet understood the significance and treatment 
of anteversion "', and had not yet performed open reduction as frequently as in later 
years 


To facilitate comparison with the results published by othe: authors, the material 


has been classified according to the system of Severin and Ponseti. 


The results recorded here are not the end results; none of the patients is at present 
more than twenty vears old. Not until this material has been cheeked up in another ten 
vears will it be possible to obtain a correct impression of the therapeutic results, for even 
after the age of twenty regressive changes may take place as a result of the congenital 
dysplasia 

Because of the great distances in Norway many of the patients have four to five 
days’ journey to Oslo the author personally made the follow-up examinations on only 
one fifth. For the remainder the following form was sent to the nearest hospital, which 


returned it together with roentgenograms: 


Clinical Result 


Unilateral: Reduced: 
Bilateral: Cheek-up: 
Name: Date of Birth: 


No limp, ho pals, normal movement, 
8. No limp, but the patient “feels” his hip after exertion 
C. Slight limp, but no other symptoms 
1). Limps, tires quickly, but has good function in hips. Cannot walk more than two to three miles, 
Ii. Always limps, tires easily, can walk only half a mile 


IF. Always limps, hip is always troublesome 
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In the period 1934 to 1947 we treated 297 children by closed reduction. It has been 
possible to make control examinations of 277 of these, 93.2 per cent., and these are the 
cases which are described here. 
The material is divided into two main groups: (1) aecording to the clinical results, 

as classified in the form above; (2) according to the roentgenographie results 
The roentgenographic result) was in every case determined personally hy the author 


according to the following svstem: 


Poe nlge nogra phic Re sult 


to C'-2) 


Normal hip: CE angle more than 15 degrees between six and thirteen years 
CE 2 
3-(") 


angle more than 20 degrees at fourteen vears or more (Pigs. 2-A 

Il. Moderate deformity of the Wead, neck, and acetabulum, Cl angle as under I (Figs B-A to 
II. Dysplasia but no subluxation. Clo angle less than 15 degrees between six and thirteen years 
CE angle less than 20 degrees at fourteen vears or more (Figs. 4-A to 4-C) 


IV. Subluxation (Figs. 5-A to 5-C) 
V. Head in new acetabulum in upper part of the old one (Figs. 5-A to 5-C) 


VI. Reluxation (Figs. 6-A to 6-C) 
The CE angle was calculated according to the method described by Wiberg. 
Table I presents a summary of the material covered by this report. The results at the 


follow-up examination are presented in Table TT. 


Farly Results 

The early result is obviously decisive for the late result. Marly results are classified 
in Table IIT according to the roentgenographic findings and age at reduction. 

Clinical results cannot be recorded at the time of treatment, as the children have 


barely learned to walk when the treatment is concluded. 


Fig. 2-C 

Roentgenogram made thirteen years after reduction. Note the good development of the 
originally very slanting acetabular roof 
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If Groups I, Il, and Il] in Table IIT are combined, we find that good results were 


obtained in 371 hips, or 91.4 per cent.; if Groups IV, V, and VI are combined, we see that 
poor results were obtained in thirty-five hips, or 8.6 per cent. 

The reason we have had poor results in as many as thirty-five hip joints is partly 
that we were not able to cope with anteversion during the first eight to ten years, and 


partly because we did not perform open reduction as frequently as we do now. The follow- 


Fig. 3-A 
Group IL. Girl twenty-one months old. Roentgenogram made before reduction 
all 

Fig. 3-B 
Roentgenogram made ;t conclusion of treatment 
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Fic. 3-C 
Roentgenogram made thirteen vears after reduction. Both femors! heads were slightls 
flat. The left head was slightly high in the acetabulum 


up examinations revealed that five of these thirty-five hip joints have improved, so that 


they are now moved up into Groups LL or LHI 


Age at Reduction 


As already mentioned, there is today complete agreement that reduction should be 


Mig. 4-A 


Group ILL. Girl, twenty-two months old toentgenogram made before reduction 
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performed about the age of one year, or at least before the age of two. Late clinical results 


according to age groups in unilateral and bilateral dislocations are shown in Tables I\ 
and V. The figures are so small that the percentile values are not significant, but have 
heen calculated to give a general impression (Table XII) 

The figures are semewhat different, if we compile the roentgenographic results (Tables 
VII through X) 


Compiling the material in Tables VIE through X, we obtain in Table XT a summary 


Fic. 4-B 


Roentgenogram made at conclusion of treatment 


Fig. 4-C 


Roentgenogram made fifteen vears after reduction. The left head was somewhat deformed 
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TABLE III 


SUMMARY OF EARLY ROENTGENOGRAPHIC RESULTS IN 406 Hip JomntTs 


Age at Time of Reduction 


(Years 


Result Oto | lto2 2to3 3tod Over 4 Total 
(No. of Hips (No. of Hips (No. of Hips (No. of Hips (No. of Hips (No of Hips 


Group I | Is 15 2 36 
Croup IT 76 20 1 160 
Group III 3 91 53 13 15 175 
Total 371 
Group IV 14 6 5 2 27 
Group V 3 3 
Group VI l 2 2 i) 


Total 


Total 


TABLE IN 


LATE CuinicaL Resuvrs in UNILATERAL DISLOCATIONS 


Age at Time of Reduction 


(Years 


Result Oto 2 2t0 3 stod Over 4 Total 
(No. of Hips (No of Hips (No. of Hips (\o. of Hips (\o. of Hips 


Group A 1S 24 5 SI 
Croup B 5 3 2 
Group 13 4 5 
Total 125 (S44 per cent 
Group D 3 3 2 2 10 
Group I: 2 2 
Group F 6 
Total 25 (15.6 per cent 


TABLE \ 


RESULTS IN BILATERAL DISLOCATIONS 


Age at Time of Reduction 


( Ye ars 


tesult Oto 2 2 to 3 3tod Over 4 Total 
(No. of Hips (No. of Hips (\o. of Hips (No. of Hips (No. of Hips 


Group A OS 38 13 5 154 


Group B 3 12 
Group It) [3 5 37 
Total 203 (78.7 per cent 
Group 14 2 
Croup 
Group 17 2 25 
Total 


55 (21.3 per cent 


NO) 
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of all the cases with good roentgenographic results. It appears that there is no significant 


difference among the various age groups at the conclusion of treatment, and unilateral 


and bilateral dislocations give almost the same results 
At the follow-up examination the age at reduction was found to be significant, as 


the best results are obtained in the group from infaney to two years. The discrepancy in 


the group from three to four years Is probably accidental because of the small numbers 


Fig. 5-A 
(iroups IV and V. Boy aged three vears and five months. Roentgenogram made before reduction 


hig. 5-B 
Roentgenogram made at conclusion of treatment 
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TABLE VI 


aoop Lare Resuuts (Groups A, AND C 
AccorDING TO AGE AT REDUCTION 


Age at Reduction Unilateral Dislocation Bilateral Dislocation 
(Years (Per cent (Per cent 
Oto 2 SS 0 WO 7 
2to3 WO 63 0 
stod 85.7 73.1 
Over 4 57.9 ON 
Fic. 5-C 
Roentgenogram made sixteen years after reduction. The right hip showed subluxation 
(Group IV). In the left hip the head was in the new acetabulum, which formed the upper 
part of the old (Giroup V) 
TABLE VII 
ROENTGENOGRAPHIC RESULTS AT CONCLUSION OF TREATMENT IN UNILATERAL DISLOCATIONS 
Age at Time of Reduction 
(Years 
Result Oto 2 2to3 Over 4 Total 
(No. of Hips (\o. of Hips (\o. of Hips (No. of Hips (No. of Hips 
(iroup 7 5 13 
Croup II 32 9 5 S 
Group 3 15 7 
Total 3S (03.2 per cent 
Group \ 3 3 
Group VI | 3 
Total 


O (6.8 per cent 
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TABLI 


VIII 


Lare AccorpiIne To Act tT Repverion is UNILATERAL DISLOCATIONS 


Age at Time of Reduction 


Yea 


Result Oto 2 2to 3 Stod Over 4 Total 
‘ Vo. of Hips) (No. of Hips) (No. of Hips) (No. of Hips) (No. of Hips) 
Croup | 9 2 
2 Group II 17 5 60 
Potal 100 (67.6 per cent.) 
(Ciroup It ; 2 31 
Croup \ 2 
Group V1 | 
Total WS (32.4 per cent ) 
FABLE. IN 
av CONCLUSION OF TREATMI Distocarions 
it Tims ol Reduetion 
Result Oto 2 2to3 Stod Over 4 Total 
Vo. of Hips) 
Croup 
Total 233 (90.0 per cent.) 
Cirroup 12 j | 23 
Ciroup \ 
Croup VI | 
+H Total 25 (10.0 per cent.) 
TABLE NX 
Lare Reseurs Accorpine to av ReEpuerion IN Bin DisLocations 
: Age at Time of Reduction 
(Yea 
Result Oto 2 2to Over 4 Potal 
(No. of H p 
Crroup 
Croup Il 2) | SS 
Croup 20 12 5 5 12 
Total IGS (65.1 per cent 
Total HO (34.9 per cent.) 


Table XT shows that the roentgenographic results also grow poorer after several 


years, slightly more so in the bilateral than in the unilateral cases 


It is well known that no definite conclusions as regards the clinical result—the fune- 
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TABLE NI 


RoENTGENOGRAPHIC RESULTS 


At Conclusion 


Treatment \t Follow-up examination 


Age at (No. of (Vo. of 
Reduetion Hip ) (Mer cent.) i ps) (Per cent ) 
() ears 


Unilateral Dislocations 


oto 


Total 


Olver 


Bilateral Dislocations 


4] 
S16 3S 4 


TABLE: NII 


COMPARISON OF Goop CLINICAL AND Goop Roenrat NoGRArHIC Late Resutrs 


Unilateral Bilateral 
Age at Reduction Roentgenographic Clinieal 


toentgenographic 
(Years) (Per cent.) (Per cent.) (Per cent.) (Per cent.) 


TABLE NII 


Marty RESULTS IN SIXTy-Fot KR PATIENTS OVER FouRTEEN YEARS OLD 


AT EXAMINATION 


Age at Time of Reduction 


(Years) 


tesult Oto 2 2to3 to4 Over 4 Total 


(No ol Hips) (No. of Hips) (No. of Hips) (No. of Hips) (No. of Hips) 


Group I 


Ciroup II 12 10 35 
Group III 14 7 Ww 

Total 82 (86.5 per cent.) 
Group I\ 2 2 


Group \ 
Group VI 2 
Total 


14 (13.7 per cent.) 


VoL 
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tion of the hip joint can be drawn from an x-ray. If good clinical and good roentgeno- 
graphic late results are compared, as in Table XII, we see that the climeal result — and 
that is what counts is much better than the roentgenographic result 

When these patients are seen gain after ten years, the number of good results wall 
undoubtedly have decreased. In order to find out whether this material gives any indica- 
tions in that direction, the patients who were fourteen years old or more at the time of 


Fig. 6-A 


Group VI. Girl two and one half years old. Roentgenogram made before reduction. 


Fic. 6-B 


Roentgenogram made at conclusion of treatment, showing pathological anteversion bi- 
laterally. In a similar case today, rotation osteotomy would be performed 
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hig. 6-C 

Roentgenogram made fifteen years after reduction, showing recurrence of dislocation bilaterally, 
follow-up examination were considered separately. There were sixty-four patients with a 
total of ninety-five dislocated hip joints, with a follow-up period from ten to sixteen years, 


Roentgenogram showing degree of displacement in Grade 1. 
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TABLE XIN 


Lare Chintean Resturs iN SIXTY-FPOUR PATIENTS OVER FOURTEEN YEARS 


Age at Time of Reduettor 
() ears) 


Result Oto 2 stod Over 4 Total 
(No. o Hips) (No al Hip ) (No of Hips) (No ol Hips) (No ol Hips) 


Croup B 2 10 
Croup ¢ 2 | 7 
Total 65 (O84 per cent 
Group bk 0 
Croup | | | 5 7 
Total 30 (31.6 per cent.) 


TABLE 


Lark RESULTS IN SEXTY-FOUR PATIENTS OVER FOURTEEN YEARS 


Age at Reduction 


(Years) 
tesult Oto 2 2to3 3to4d Over 4 Total 
(No. of Hips) (No. of Hips) (No. of Hips) (No. of Hips) (No. of Hips) 

Croup | 2 14 

Total 55 (57.9 per cent.) 
Croup \ 7 It 
Group V1 Ss 2 2 12 

Total 10 (42.1 per cent 


The primary roentgenographic results are presented in Table XIIL. They are some- 
what poorer than for the material as a whole, as this group inelides most of the children 
who were more than four years old when treatment was begun (aey represent twenty- 
one hip joints of the total ninety-five. 

In the series as a whoie there were good results in 9L per cent. In the group over 
fourteen there were good results in 86 per cent. The late clinical results are presented in 
Table XIV. The late roentgenographic results are presented in Table XV. Late clinical 
results were good in SI per cent. of the series. Late clinical results were good in 68 per 
cent, in the group over fourteen, Late roentgenographic results were good in 66 per cent. of 
the series. Late roentgenographic results were good in 58 per cent. of the group over four- 
teen. The late clinical results in the older group were thus considerably poorer than in 
the series as a whole 

As the child grows up, the demands on the funetion of the hip joint increase and 
defects which played little or no rele in childhood begin to make themselves felt. 

The roentgenographic results, on the contrary, have held fairly well. This may 
indicate that the dysplasia increases mainly during the first ten years after reduction. 

The number recorded as anatomically cured among these ninety-five hip joints is 
fourteen, or 14.6 per cent. In the series as a whole the corresponding figure is 14.5 per cent. 
This shows that once a normal hip joint has been obtained, it does not become altered 
with time 
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TABLE XVI 


Srarcs oF Femorar Heap 


No. of Cases Per cent wel 
Before reduction 
Normal bone nucleus 230 56.7 
Little or no bone nucleus 176 13.3 
At conclusion of treatment 
Of 230 normal, 140 remained normal 60.8 
Of 176 defective, 86 were normal 3 | 
At follow-up examination 
Of 230 normal, 81 remained normal 35.2 
Of 176 defective, 47 were normal 26.7 
TABLE NVII 
\CRTABULAR ANGLE 
10 to 30 degrees 30 to 35 degrees 35 to 40 degrees 40 degrees or more Total 
(No. of hips) (No. of hips) (No. of hips) (No. of hips) 
Unilateral Dislocations 
Betore 
. | pto SIX 
vears later 25 16 
More than six 
Bilateral Dislocations = 
Before 
reduction 26 7 258 
Up to six 


More than six 
vears later 9 60 


Naturally, the parents of the children always ask us if we can promise anything 
about the result of the treatment. Does this material offer any basis for conclusions as to 
the prognosis? 

Exeluding those children who have multiple defects and extreme dysplasia, the 
following factors will be significant: 

1. Age: The earlier the child is treated, the better the prognosis; 

2. The anatomy of the head and neck, as seen roentgenographically ; 

3. The acetabular angle; 

1. The degree of displacement, as seen roentgenographically ; 

5. Injury at reduction. 

Unsuccessful reduction with subsequent open reduction is not included here. 


The Femoral Head 


From the age of one year there is normally a distinet bone nucleus in the head, but 
in children with luxatio coxae it varies both as to size and form and may be entirely absent 
up to the age of three. 

A comparison of this material is given in Table XVI. These figures show that more 
than half (56.7 per cent.) of the hip joints have a normal femoral head before reduction, 
while in 43.3 per cent. the head shows pathological changes. If we follow the fate of these 
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TABLE XVIII 


Lave Reseurs iN Hip JOINTS AN ACETABULAR ANGLE 
or More THAN 40 DeGREES BEFORE REDUCTION 


Inilateral Disloeation Bilateral Dislocation 

(sroup | 10 17 
(iroup 39 
(sroup 12 

Total 53 (66.2 per cent.) 87 (58.3 per cent.) 
(iroup 17 42 
(iroup \ 12 
Group V1 j 

Potal 27 (33.7 per cent.) 62 (41.6 per cent.) 


TABLE XIX 


DrGrer or DispLACEMENT AND RESULTS 


Good Results 
Degree of Displacement Groups I, IT, and III Groups IV, V, and VI (Per cent.) 


Unilateral 


Cirade | It 6 42.4 

Cirude 2 $2 10 80.7 

Grade 3 36 513 
Bilateral 

Crade | 89 7 

Cirade 2 7 12 72.1 

Cirade 3 1a] 79 57.3 


bone nuclei, we find that there is a marked difference in development. Among the orig- 
inally normal bone nuclei, 60.8 per cent. were still normal at the conclusion of treatment, 
while only 43.1 per cent. of the pathologically involved nuclei became normal. The same 
difference is encountered again at the follow-up examination. Here we find that of 230 
normal bone nuclei 34.7 per cent. were still normal, while of 176 pathologically involved 
nuclei only 26.7 per cent. became normal 

Prognostically it ean be said that children with normal bone nuclei have a better 
chance for a good result of the treatment than those who start out with involved bone 
nuclei. The difference is not great, however, and we have several examples of children 
with originally severely involved bone nuclei who have become anatomically cured. 

Phe evaluation of the femoral neck is so uncertain in these small children that no 


attempt has been made at classification 


The tabular Angle 


Of 406 hip joints there were only eight, or 2 per cent., which had a normal acetabular 
angle of less than 30 degrees before reduction. In 54 per cent. of the cases with unilateral 
and in 5S per cent. of the cases with bilateral dislocation a very steep acetabular root of 
over 40 degrees was found 

The exact distribution of the acetabular angle and its development is presented in 
‘Table XVIL. 

One would expect that a very steep acetabular roof would indicate a poorer prog- 
nosis, but thie is not the ease. Table XVIII shows the late results in all the hip joints 
which had an acetabular angle of 40 degrees or more before reduction. 

(iood late roentgenographic results were obtained in 67.5 per cent. of the total number 
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of unilaterally dislocated hips, and in 66.2 per cent. of eighty hip joints with an acetabular 


angle of more than 40 degrees. 
For all 258 hips with bilateral dislocation the corresponding figure is 65.1 per cent 


Fic. 8 


Roentgenogram showing degree of displacement in Grade 2. 


Fig. 9 


Roentgenogram showing degree of displacement in Grade 3 
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TABLE XX 


oF Repuction oN Femorar Heap 


Reduction 


Normal head before reduction 192 

Normal head at conclusion of treatment 125 65.1 

Normal head at follow-up examination ‘ 77 10.1 
Difficult Reduction 

Normal head before reduction 38 

Normal head at conclusion of treatment 15 3u4 

Normal head at follow-up examination 1 10.5 
easy Reduction 

Small head or none before reduction 141 

Normal head at conclusion of treatment 76 53.9 

Normal head at follow-up examination Bs) 30.5 
Diffieult Reduction 

Small head or none before reduction 35 

10 28.5 


Normal head at conclusion of treatment 


Normal head at follow-up examination 


and for 149 hips with an acetabular angle of more than 40 degrees it is 58.3 per cent. 
The difference is so small that it can be said that the acetabular angle before reduction 


does not have much significance for the late results. 


Degree of Displacement 


Arthrography has not been employed in this material, so that we have no definite 
evidence whether a head was completely dislocated (that is, whether it was above the 
limbus) or whether it was subluxated (that is, under the limbus). 

Hilgenreiner’s measurement in millimeters of the position of the head in relation to the 
Y cartilage affords no definite information, and has not been made in this series. 

lor clarity, the degree of displacement has been classified into Grades 1, 2, and 3; 
these are illustrated in Figures 7, 8, and 9. 

(irade | includes all of those femoral heads which are definitely under the limbus; 
in Grade 2 probably about half of them are under the limbus, and in Grade 3 all are 
entirely dislocated, that is, above the limbus. 

In order to determine whether the degree of displacement influences the late results, 
all of the hip joints have been classified as shown in Table XIX. 

It appears from Table XIX that for unilaterally dislocated hips there was no sig- 
nificant difference in the results for Grades 1 and 2; 72.7 per cent. of the hips with Grade 

a | displacement and 80.7 per cent. of the hips with Grade 2 displacement had good results. 

| For bilateral affections there were better results than in those with Grade 2 displacement : 
80.7 per cent. and 72.1 per cent. respectively 

Grade 3 reveals a considerably smaller percentage of good results for all hip joints, 

| 51.3 per cent. in those with unilateral and 57.3 per cent. in those with bilateral dislocation. 

Thus it appears that the degree of displacement has some prognostic value. 

Effect of Trauma of Reduction 
The femoral head is the cornerstone of the hip joint. A defective head will always 
' lead to a defective joint. As we have seen in Table XVI, only about half of the bone ° 
nuclei of the femoral heads (56.7 per cent.) were normal at the beginning of treatment. ® 
At the conclusion of treatment about 56 per cent. were still normal, but as the years pass 
in this material from three to sixteen years after reduction—the number of normal 
femoral heads decreases considerably ; for these 406 hip joints it decreased to 29.7 per cent. 
ey: It might be possible to obtain better results by relieving these hips for a considerably 
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TABLE XNI 


RepvetioN Trauma anp RoeENTGENOGRAPHIC RESULTS 


Ciood Results Poor Results 
Total No (Groups I, IT, and IIT) (Groups IV, V, and V1) 
ol Hips No. Per cent Vo Per cent 


keasy Reduction 335 227 68.2 106 31.8 
Difficult Reduction 73 36 19.3 37 HO 7 


TABLE XXII 


“NorMAL” Hips iy UNILATERAL Distocarion 


Roentgenographice Status Roentgenographic Status 


Result at Discharge at Follow-up Examination 


Group I SS 10S 


Group II 21 
Group II 6 6 
Total 143 (96.6 per cent.) 135 (91.2 per cent.) 
Group I\ 5 10 
Group V 0 3 
Group VI 0 0 
Total D9 (34 per cent.) 13) (S.8 per cent.) 


longer period than the seven months of non-weight-bearing employed here, but if any 
attempts are made in this direction, they will have to be very radical. The child would 
have to be kept in plaster for twelve to fourteen months, followed by the two months 
in the mold and on the tricycle, a total period of about sixteen months as compared with 
the seven now employed. 

When we see from Table XVI, however, that in a large number (39.1 per cent.) of the 
veads which were normal before reduction pathological changes had taken place at the 


conclusion of treatment, the factor of reduction trauma must be considered. 

Any method of reduction will be injurious to the head. Advocates of routine open 
reduction claim that it is this injury which they avoid, or at least minimize considerably, 
| have found no convincing statistical evidence in the literature that in an extensive and 
uniform material there are fewer pathologically affected femoral heads after open than 
after closed reduction. 

As already mentioned, we performed the reduction as gently as possible, and a note 
was made in the case records whether the reduction was easy or diffieult. A’ difficult 
reduction involves considerable injury to the femoral head; the material has, therefore, 
been divided into four groups as shown in Table XX. 

Table XX shows that reduction trauma undoubtedly plays a significant part. After 
an easy reduction 65.1 per cent. of the normal heads were still normal at the conclusion 
of treatment, as compared with only 39.4 per cent. after a diffieult reduction. The dif- 
ference is even more accentuated in those cases in which the head was defective before 
reduction. Here an easy reduction gave 53.9 per cent. and a difficult reduction 28.5 per 
cent. normal heads at the conclusion of treatment. 

The late results show the same findings. An easy reduction gave normal heads in 40 
per cent. of those with normal heads before reduction and in 31 per cent. of those with 
defective heads before reduction. A difficult reduction gave 11 per cent. of normal heads 
in both those with normal heads before reduction and those with defective heads before 
reduction, 
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We see from Table XXI that an easy reduction gives a somewhat better late roent- 
genographic result than a difficult reduction, 68.2 per cent. and 49.3 per cent. respectively 

Here the experience of the operator is of very great importance. An operator who 
has reduced several hundred dislocations will be able to replace the dislocated head with 
much less foree than an operater who performs reductions only occasionally 

There are thus some prognostic reservations after a difficult reduction, even though 
the early result may be good. 

It is surprising that so many of the contralateral hips became detective, although all 
of them were treated in the same manner as the involved hips 

Hip spicas on one side only have never been employed in this series. They are tech- 
nically incorrect. One might say that some of these unilateral dislocations should have 
been classified as bilateral, and that is quite possible, but as all dislocations were treated 
as if they had been bilateral, the classification makes no difference, except that the per- 


centage of good results in bilateral dislocations would have been higher 
Anteversion 


In this material a pathological anteversion that ts, of more than 30 degrees — has 
been demonstrated in fifty-one patients with sixty hip joints, or 15 per cent. Roentgeno- 
grams made at follow-up examination showed that only eight of these hip joints were 
satisfactory. Among the other fifty-two hip joints were thirty subluxations and twenty- 
two reluxations 

We thus had poor roentgenographic results in S7 per cent. The corresponding figure 
for the entire material was 34 per cent 

The use of rotation osteotomy in connection with this complication has been discussed 


dna previous article! 
Ace tabuloplasty 


This has been performed in nineteen cases with consistently poor results, partly he- 
cause of resorption of the implanted pieces of bone, and partly and perhaps largely because 
of mistaken indications. In a number of cases, rotation osteotomy should have been per- 
formed instead of plastic surgery ol the root 


( ‘omplication 


One fracture of the femoral neck and one subtrochanterie fracture occurred during 
reduction; both healed. 

There was paralysis of the sciatic nerve in three cases, but this passed off in the course 
of two or three months 

As a result of the long period of immobilization, the bones become vers brittle. When 
the children begin to go about, they are often pushed while at play or they have falls 
Femoral infractions have occurred fifty times in this series. The femur cracks two finger- 
breadths above the knee, but there is never a true fracture, only a greenstick fracture 

The treatment is very simple. The infraction is set without an anaesthetic by means 
of steady pressure against a hard substratum, and a plaster cast is applied from the prox- 
imal end of the thigh to well along the calf. The treatment of the hip joint is continued 
in bed, where the child spends four weeks. By this time the infraction has healed 

Infraction of the tibia occurred twice 


COMMENTS 


Che purpose of follow-up examinations in a large series is to determine whether the 
results are satisfactory. If they are not, conclusions may be drawn as to changes which 
should be made in the method of treatment. If we consider the results as a whole as pre- 
sented in Table I, we find that of 406 hips with a control period ranging from three to 
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thirteen years, clinically good results were obtained in 358 (SO.S8 per cent.) and roentgeno- 
graphically good results were obtained in 268 hips, or 66 per cent. 

In Tables XII and XIII we find that for sixty-four patients, with ninety-five hip 
joints, who were fourteen years or over at the time of follow-up examination, good fune- 
tional results were obtained in 68 per cent. and good roentgenographic results in 58 per 
cent. 

These figures are fully as satisfactory as those reported in the literature and our 
Clinie will not change its method of treatment at the present time. 

Table IIT shows good early roentgenographie results in 91.4 per cent. In this material, 
as in other series, there are considerable regressive changes. Both the nature and the 
origin of the congenital dysplasia are unknown, and we have no control over it. The only 
solution might be, as already mentioned, to prolong the period of non-weight-bearing 
after reduction from seven months, as in the present material, to fourteen or twenty 
months, but this is hardly practicable. 

An attempt has been made to ascertain the prognosis on the basis of findings at the 
beginning of treatment in this series. As regards age there is complete agreement — the 
younger the patient at the time of treatment, the better the result 


The Femoral Head 


From several sources-—especially German —it has been emphasized that a defective 
bone nucleus at the beginning of treatment does not offer a good prognosis. This has not 
been demonstrated in the present material; it can only be said that children with normal 
bone nuclei have somewhat better chances of a good result 


The Acetabular Angle 


Surprisingly enough, this material seems to indicate that even a very large acetabular 
angle—40 degrees or more — has no significant influence on the late result 


Degree of Displacement 


The severe dislocations (Grade 3) yield poorer results than the slighter ones (Grades 
1 and 2); it can, therefore, be said that the degree of dislocation has some prognostic value 


Trauma of Reduction 


Reduction trauma is undoubtedly of considerable significance. A difficult: reduetion 
involves greater injury to the femoral head, and the late results show that after an easy 
reduction there were good results in 68 per cent., as compared with 49 per cent. of good 
results after a difficult reduction. 

There are thus prognostic reservations after a difficult: reduction, even though the 
primary result may be good 

The conclusions to be drawn from this must be that, if an experienced operator can 
not put the femoral head into position after two or three attempts, no further attempts 
should be made, and the hip should be reduced by surgery two weeks later 
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The Symposium s Whole underlines, as it should, the extreme importance of establishing an accurate 


microscople diagnosis before definitive treatment is planned. It shows, too, especially in relation to the giant 


cell tumors and bone aneurvems, that, in order to make a diagnosis in adequate biopsy specimen is essential 


De. Merray Me Cores Wasnineron, ¢ Dr. Compere’s was an excellent presentation. | 
certamly believe that a biopsy specimen should be obtained in every case of suspected giant-cell tumor. I 
believe that all true giant-cell tumors as such are benign, but roe ntgenographically it is difficult to determine 


whether met iplasia ts taking place in the tumor, Oecasionally a malignant change in the form of an osteo 

genie sarcoma may develop in a giant-cell tumor; this possibility should be ruled out by pathological exam 

ination. T further believe that surgery is the treatment of choice. The ultimate cosmetic and functional result 

in weight-bearing bones is best obtained by surgery alone, even to the extent of doing a resection. as Dr 


Compere has pointed out. Irradiation will cure many of these tumors, but in weight bearing bones it is less 


tistvetory functional result. Irradiation over bone is followed occasionally by 


apt to give 
malignant met (osteogenic sarcoma) several vears lates 

In regard to the paper by Dr Dahlin, Dro Wells, and Dr. Henderson on Chondromyxoid Fibroma of 
tone, | feel that basically these lesions are related to central chondromata of bone. In our « xperrence central 
chondroma in the long bones, in the pelvis, and about the sternum, when incompletely removed, leads to a 
fatal ermingtion in about 20 to 25 per cent. of the eases. The authors have presented an interesting group of 
tumors, but, from the standpoint of prognosis, | think we should not forget that we are dealing primarily 
with a central cartilaginous tumor 

The paper on Reticulum-Cell Sarcoma of Bone by Dr. Ivins and Dr. Dahlin was an excellent one I was 
glad to note that these suthors feel that 1 Wing s tumor is a& serap basket lor a variety of round-cell tumors of 
bone which should have further investigation. [t is interesting that the survival rate in reticulum-cell sar- 
coms of bone is shown to be higher; that the cells are much larger than those seen in Ewing's tumor: that 
there are some binucleate cells; that pleomorphism and similar phenomena are present; but that in general 
there are no specific svmptoms. In the early phases of Ewing's tumor, together with uniform small round 
cells, we see proliferative bone reaction, but largely destructive bone features appear late in the course of the 
disease. In earlier studies, tumors composed of variations of this group of lesions were all spoken of as round- 
cell sarcomata of bone, large and small. The exaet cell derivation of these round-cell sarcomata is still held 
sub judice. 1 prefer to think, therefore, of Ewing's tumor as originally deseribed by Ewing as an entity and to 
designate the variations as atypical Ewing's tumor until more information is available on the cell of origin 
We have a close counterpart of wing's tumor in round-cell sarcomata of the soft tissues. When we study 
reticulum-cell lymphosarcoma, variitions in the pathologieal picture may simulate the lesions presented 
today. There is a question as to whether there is a stem cell by which we might correlate all of these groups, or 


whether we are aetually dealing with a variety of tumor entities 
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PRACTURES OF THE HIP IN CHILDREN 


TREATMENT AND RESULTS * 


BY ALVIN J AND BORDEN M.D., 


INGRAM, M.D., BACHYNSKI, MEMPHIS, TENNESSEE 


From The Can ple ll Foundation. Me mphis 


Fractures of the hip in children, although rare, are associated with an excessive inci- 
dence of complications in all reported series of cases. ‘Those most commonly encountered 
are avascular necrosis, non-union, malunion, and disturbances in growth. A review of the 
literature on this subject reveals a wide divergence of opinion as to their incidence, their 
cause, and the methods of treatment most likely to prevent their development. The pur- 
pose of this investigation is to determine the end results of fractures of the hip in children 
treated by the Staff of the Campbell Clinie since 1930 and on the basis of the cases studied 
to make observations concerning the incidence, treatment, complications, and prognosis of 
such fractures 

Wilson, in an excellent article in 1940, reported that the maintenance of reduction of 
such fractures ina Whitman cast was difficult, but questioned the advisability of internal 
fixation because of possible damage to the epiphyseal plate and secondary disturbance of 
growth, 

Carrell and Carrell in 1941 found in a study of twelve fractures of the hip that the 
Whitman method was inadequate, that nailing was undesirable, and that traction alone 
did not correct the deformity. They favored the combined method of traction and abduc- 
tion, but emphasized the high incidence (33.3 per cent.) of avascular necrosis as a complica- 
tion of these fractures. 

Allende and Lezama, on the other hand, in 1951, based their indications for treatment 
on the obliquity of the fraeture, finding that cases with a Pauwels angle of less than 50 
degrees responded well to the Whitman technique, and that those fractures in which the 
Pauwels angle was greater than 50 degrees should be treated surgically. The recommended 
procedure consisted of an intertrochanteric femoral osteotomy to modity the direction of 
the fracture line. In their experience the final result’ was frequently malunion in a coxa 
Vara position 

Colonna, in 1951, in discussing these fractures, felt that they were relatively simple 
to treat in the early stage, and that the abduction method of Whitman was still a very 
satisfactory form of treatment in this early age group. He agreed, however, with previous 


authors that late avascular necrosis is a frequent and serious complication 


RESULTS 


This study is a critical analysis of all the known cases of fracture of the upper portion 
of the femur in patients less than seventeen years of age who have been treated by the 
Staff of the Campbell Clinie since 1930. It does not include three patients who sought 
treatment for complications of such fractures at the time of their original visit to the Camp- 
bell Clinie. A few of the patients treated prior to 1934 have also been included in an earlier 
report from this Clinie by Mitchell. The cases total twenty-four in number and the authors 
have personally examined the patients or their clinical records and roentgenograms, or 
both, within the past eighteen months 

Of the twenty-four patients studied, fourteen were males and ten were females. The 
age distribution ranged from two to sixteen vears, the average being ten and three-tenths 
vears at the time of injury. Several authors have previously noted that fractures of the 
hip in children are either the result of severe trauma or the result of a pre-existing pat ho- 


fead at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Hlinois, 
January 26, 1955. 
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logical lesion which weakens the bone and permits it to be fractured by lesser degrees of 
trauma. This observation was subsvantiated in the present series of cases. The fracture 
vas the result of severe trauma in seventeen cases and of moderately severe trauma in 
three cases. It was the result of lesser degrees of trauma being applied to an extremity 
veakened by a pre-existing pathological condition in four cases: poliomyelitis, two; fibrous 
dysplasia of the femur, one; and disuse atrophy from rheumatic fever, one. 

\n attempt was made to correlate the final results with the interval between injury 
and institution of definitive treatment in these cases but, because of the small number of 
cases and the large number of variable faetors included in this group, it was not possible 
to establish a correlation of statistical value 

Phese cases were classified according to an anatomical classification developed by 
Delbet and subsequently used by most authors. Type I, or transepiphyseal, fractures 
occur at the level of the capital femoral epiphyseal line. This fracture is not to be confused 
vith slipping of the capital femoral epiphysis; it is an acute traumatic separation of a 
previously normal epiphysis. Type LL, or transeervieal, fractures oceur through the mid- 
portion of the femoral neck. Type LEE, or cervicotrochanteric, fractures occur at the base 
of the neck of the femur, and Type LV, or intertrochanteric, fractures occur between the 
base of the femoral neck and the lesser trochanter. Since the treatment and results differ 


in the four twpes, they are discussed separately 


Typed 


Six of the twenty-four patients under consideration (Table [) had suffered fractures 


| epiphy eal Fracture 


through the proximal femoral epiphyseal plate and in five of the six cases the femoral head 
was also dislocated from the acetabulum. The patients in this group obtained by far the 
poorest results regardless of the method of treatment used, only one acceptable result 
heing obtained in the six cases studied in this series. The one good result was in a seven- 
vear-old colored male. Ile had sustained severe trauma when struck by an automobile 
and had intra-abdominal injuries in addition to the fractured hip. The femoral head was 
not dislocated from the acetabulum. He was treated by closed reduction and insertion of 
two Knowles pins. Six wees later the pins were removed, as they were observed to be 
distracting the fragments. A Whitman cast was applied and a good result ensued (Case 5, 
higs. I-A to 1-B). The causes of the poor results in the remaining five cases were avascular 
necrosis in four and postoperative wound infeetion with absorption of the femoral head 


10-23-48 


October 23, L948. Case 5, colored male seven vears old. He sustained « transepiphyseal fracture of 
the hip without dislocation of the femoral head 
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(/O-26-4¢8 


toentgenograms made immediately after reduction, Oetober 26, 1948 
The Knowles pins were Improperly inserted and held the lragments “apart 


#217 
/2-6-¥8 
Fins oui 
Pia. 
big. 1-D: December 6, 1948. Roentgenogram made after removal of Knowles pins, six weeks after 


operation 


Fig. 17, 1949. Roentgenograms made five months after operation. The epiphysis had 
fused and the fracture had healed 


§/0-/-5.2 
4 yrs. RO. 


October 1, 1952. Roentgenograms made four years efter operation revealed a viable head, normal joint 
space, and a somewhat short femoral neck. This patient had a good result 
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big. December 1940. Case 25. The roentgenogram showed an intertrochanteri 
fracture in a boy aged ten 

big. 3-B: April S, 1941. Four months after injury the fracture had healed in good posi- 
tion. The patient had been in a Hoke-Martin cast for ten weeks 


in one. The latter patient was treated prior to the chemotherapeutic and antibiotic era. 
The ages in this group ranged from two to fifteen years. All of these patients had sustained 
severe trauma and most of them had had fractures of other bones. The poor prognosis in 


patients in this category is based on the exceedingly high incidence of avascular necrosis, 


T ypu IT: T) ansceri real racliures 


Kleven of the twenty-four patients were in this category (Table IL) and the results 


July Sit, 1930. Case 4. The roentgenograms showed an excellent reduction of a transeervies! 
fracture in-an eleven-vear-old girl 
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hig. 4-B Fig, 4-C 
Fig. 4-B: September 25, 1930. Roentgenogram made two months after reduction showed that the 
fragments had slipped while the patient was in a Whitman cast 
Fig. 4-C: March 23, 1931. A roentgenogram made eight months after reduction revealed further dis- 
placement Union had taken place in the varus position and there was avascular necrosis of the head 


November 10, 1943. Roentgenograms made thirteen vears after reduction. The patient had had 
two osteotomies to correct the varus position. She liter had an arthrodesis fore traumatic arthritis 
secondary to the avascular necrosis 


in this group of patients are definitely better than those reported by other authors. Ten 
of the eleven patients have been followed for more than six months; of these one had de- 
laved union (five to six months) and one had non-union (Case 13, Figs. 5-A to 5-F). This 
case Will be discussed in detail. Solid bony union occurred within two to four and one-half 
mouths in nine of the eleven cases 

Kight of the eleven patients have been followed for more than one year, and in two 
of these avascular necrosis of the femoral head developed. One of these (Case 7, Figs. 7-4 


©) was treated by the Whitman method; the fragments slipped in the east, union 
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October 20, 1951. Case 13. Roentgenogram made three weeks after injury, showing a 
transcervicsl fracture in a boy aged thirteen 


Fic. 5-B 


October 20, 1L95L. The roentgenograms showed an excellent 
reduction and proper placement of four Knowles pins. 


(0-2 9-5/ occurred in the varus position, and avascular necrosis 
Jwk. PO. followed. The other (Case 14) was treated by closed 
Fie. 5-B reduction and insertion of three Knowles pins. 

Only one transcervical fracture (Case 7, Figs. 


7-A to 7-E) was complicated by malunion in the coxa vara position, mentioned above 


Type I11: Cervicotrochanteric Fractures 

There were only five cases in this group (Table ILL), despite the fact that most authors 
consider this the most common site of hip fracture in children. In all five cases bony union 
in a satisfactory position was obtained in two or three months (Figs. 6-A to 6-D). In two 
of these cases there was no significant separation of the fragments and the fracture healed 
uneventfully on the Whitman regimen. Only two of the patients have been followed for 
more than twelve months and avascular necrosis of the femoral head has not developed in 


either of them 


Type IV: Intertrochanterte Fractures 
Intertrochanteric fractures of the hip in children are rare compsred with their inci- 
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Fig. 5-C 
February 8, 1952. Three and one-half months after redue- 
tion there was absorption of the neck and extrusion of the 
pins 


SOV 


Mav 9, 1952 


dence in adults, only two cases (8 per cent.) being 
encountered in this series (Table IV). In adults, by 
contrast, intertrochanteric fractures constitute be- 
tween 50 and 55 per cent. of all fractures of the upper 
portion of the femur. The anatomical, physiological, 
and therapeutic problems which are encountered in 
Delbet's fractures of Types 1, II, and IIL were not 
encountered in this group. They are included in this 


Bia. 5-D 


discussion for completeness and because of their 


rarity. Both patients in this group obtained excellent results after treatment by traction. 


One patient (Case 23, Figs. 3-A and 3-B) was treated by a Hoke-Martin traction cast; 


the 


No 


other (Case 24) had multiple compound fractures and was treated by skeletal traction 


complications were encountered in these two cases 


DISCUSSION 


Bony union of the fracture within six months after institution of treatment was ob- 


tained in twenty-one of the twenty-four cases. In the cases in which union occurred it was 


unmistakably demonstrable on roentgenograms between two and three months after 


operation in sixteen cases, four months after operation in four cases, and six months after 


ope 


VoL 


ration in one. In three instances the fracture failed to unite. Two of these were Type | 
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Fic. 5-E 
July 3, 1952 
Figs. 5-D and 5-l: At six months and eight months after 
reduction, non-union is evident 


5-F 
December 5, 1952. Roentgenograms made five months after 
un Blount osteotomy, showing almost solid union 
\pposition of the fragments is more difficult to maintain 
if four pins are used as absorption of fracture surfaces occurs 
transepiphyseal) fractures with dislocation of the 
femoral head from the acetabulum. In one of these 
Case 1) the fracture had never been reduced and in 
the other (Case 3) wound infection and pyarthrosis 
developed with absorption of the femoral head. The 
remaining case of non-union encountered in’ this 
series Was in Case 13 (Pigs. 5-A to 5-F). This patient 
had sustained a transeervical fracture three weeks 
prior to his examination. He was treated by a closed 
reduction and insertion of four Knowles pins. Despite 
an excellent reduction and almost perfeet placement 
of the pins, the fragments did not appose, as the 
femoral neck was absorbed and a definite state of non-union developed. ‘Ten months after 


injury a Blount-type osteotomy of the hip was done; union was almost completely solid 


five months after the second operation. The femoral head has remained viable 

Internal fixation of fractures of the neck of the femur in adults is a generally accepted 
surgical procedure. [It has not only diminished the morbidity and mortality rates in adults, 
but has likewise significantly lowered the incidence of non-union. The authors contend 
that its routine use in fractures of Delbet’s Types I, I], and TEL will provide similar 
benefits in children 
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Continued from page 883) 

big. SB: March 20, 1944. Roentgenograms made five days after reduction 

Fig. 8-C: May 20, 1944. Two months after injury there was almost solid union 

Fig. 8-D: August 1, 1944. Four months after reduction union was solid 

Fig. 8-Ie: August 3, 1948. Result four years and four months after reduction, The patient had not returned 
tor removal of pins 

Fig. 8-F: December 13, 1948. Longitudina growth of the femoral neck had been retarded. Circum- 
ferentisl growth of the head apparently had not been retarded 

The principle of the triflanged nail, although eminently satisfactory in adults, is 
less desirable in children because the density of the femoral neck and head presents 
certain mechanical problems. In adults, and especially in the aged, the Smith-Petersen 
nail can be inserted in the medullary canal of the femoral neck with ease and, as the 
cutting end of the nail enters the finer trabeculations of the femoral head, the fracture 
line is impacted. The insertion of a Smith-Petersen nail through the firm cancellous bone 
of a child’s fractured femoral neck, however, is accompanied by a definite springiness 
Which actually permits the fracture line to be distracted as the nail is driven forcefully 
into the femoral head. Moreover, on cross-section the cancellous portion of the femoral 
neck is found to be very small and, unless the Smith-Petersen nail is exactly centered in 
the medullary canal, it will be found to impinge on one or more of the cortices of the neck. 

Occasionally it is impossible to pass an ordinary Smith-Petersen nail through the 
femoral neck without impinging on the cortex at some point, because of the combination 
of the above factors and of the normal curve of the femoral neck in a child. The authors 
have encountered one case in which distraction occurred as the nail entered the femoral 
head; the nail had to be removed before the fragments could be apposed. This patient 
Was treated in another hospital several years ago; unfortunately his roentgenograms have 
been destroyed and his clinical record has been lost, and for these reasons this patient is 
not included in the present series 

In our experience the fracture fragments can be immobilized just as securely by two 
or three Knowles pins, and insertion is accomplished with less surgical trauma. Certain 
precautions must be observed, however, in the use of Knowles pins for these fractures. 
First of all, two or three pins should be parallel to each other, or nearly so, as they cross 
the fracture line. If the pins are crossed so that their shadow makes an XY, they will have 
a tendency to hold the fracture line open, as is demonstrated in Figure 1-C. If three pins 
are used, which has been found idea: in the authors’ experience, they should be inserted 
parallel to each other and their placement should be such that their bases form an equi- 
lateral triangle 

Of the twenty-one fractures which united, two healed in the coxa vara position and 
seventeen healed in satisfactory alignment. Both of the patients with varus had been 
treated by the Whitman method. This complication is caused either by inadequate re- 
duction or by loss of reduction during the healing stage. If fractures of the femoral neck 
or of the cervicotrochanteric region are treated by gentle closed reduction on an ortho- 
paedic table, with use ot two-plane roentgenographic control, and two or three Knowles 
pins are inserted, the incidence of this complication should be kept at a minimum. 

\vascular necrosis of the capital femoral epiphysis is a serious complication of these 
fractures according to all published reports. The authors agree with Green, Badgley and 
his associates, Martin, Boyd and George, and others! that this complication is caused 
by interruption of the blood supply to the femoral head. 

\s was demonstrated by Wolcott and substantiated and amplified by Tucker, the 
only significant arterial supply to the ossification center of the growing femoral head is 
by three main vessels: the posterosuperior and postero-inferior retinacular branches of 
the medial femoral cireumflex artery and the smaller, less constant, and less important 
anterior retinacular branch of the lateral femoral circumflex artery. These arterial 
branches penetrate the capsule of the hip joint at or near the distal attachment of the 
capsule to the femur and course proximally in a loose areolar bed beneath folds of syno- 
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Vial membrane, sending out small branches to the femoral neck which anastomose with the 
nutrient artery. They enter the epiphysis at or immediately proximal to the epiphyseal 
plate and course directly to the ossification center. These vessels are fixed directly to the 
bone proximally at the epiphyseal line and distally, at the point where they enter the 
capsule, they are also fixed by angulation. Between these two points, and especially at the 
mid-cervical level, these vessels are quite mobile and therefore less subject to injury. 

As regards fractures of the hip in children, then, it is apparent that the incidence of 
avascular necrosis of the femoral head depends on several factors. The location of the 
fracture and the degree of separation of the fragments are of greatest significance. Also 
important, from a theoretical standpoint at least, are: the amount of secondary mobiliza- 
tion of the fragments (that is, repeated manipulations), the accuracy of reduction, the 
maintenance of reduction, and the promptness of bony union. Internal fixation of frae- 
tures of the femoral neck provides immediate immobilization, whieh is continued until 
the fragments have united. The immobilization is much more secure than that obtained 
by the Whitman cast. Certainly an avascular fragment can be more rapidly revaseu- 
larized by “creeping substitution” if the fragments are securely held by internal fixation. 

Of the seventeen patients in this group followed for more than one year, avascular 
necrosis occurred in six instances. The six patients with fracture through the epiphyseal 
plate (the only such group the authors have been able to locate in the literature), had 
worse results than any group of patients previously reported, regardless of treatment. 
All five of those whose femoral head was dislocated from the acetabulum had poor results; 
infection developed in one and avascular neerosis in four. The one patient without dis- 
location of the femoral head did not exhibit avaseular necrosis. Of Type IT (transcervical) 
fractures avascular necrosis developed in two of the eight patients followed for more than 
one year, In this small series of cases this figure is comparable to Boyd and George's inei- 
dence of avascular necrosis in 33.6 per cent. of fractures of the femoral neck in adults. 
Actually from theoretical considerations one would expect a higher incidence in children 
than in adults with similar fractures, since the anastomosis within the femoral head is 
probably better in adults than in children. Of Type ILL, or cervicotrochanteric, fractures, 
only two patients were followed for more than one year and neither exhibited avascular 
necrosis. The anastomosis about the distal portion of the hip-joint capsule is quite good ; 
this apparently accounts for the diminished incidence of avascular necrosis in fractures in 
this location. The rare intertrochanterie fracture of the femur should not be associated 
with any significant incidence of avascular necrosis. None was encountered in the two 
cases in this series 

In those patients in this series in whom avascular necrosis developed, this complica- 
tion Was unmistakably apparent on roentgenograms made between ten and twelve months 
after operation in all cases. For this reason, patients followed for less than twelve months 
were omitted from the study of avascular necrosis and all patients who were stated to be 
free of this complication were followed for a minimum of twelve months 

Close study of these cases fails to reveal any consistent deviation from the norma! 
xrowth pattern of the affected extremity. Overgrowth of the femoral neck was seen in 
Cases 5 and 8 Another patient (Case 9, Figs. 8-A to 8-E), who did not return for removal 
of the Knowles pins, demonstrated that, although the epiphysis had not yet fused, the 
longitudinal growth of the femoral neck was significantly retarded by the Knowles pins, 
while the circumferential growth of the femoral head did not seem to be significantly re- 
tarded. For this reason, Knowles pins should be removed when bony union occurs. We 
have not observed any cases in which permanent epiphyseal arrest occurred as the result 
of transfixion by Knowles pins 

Five secondary operations were performed on patients studied in this report, exclusive 
of operations for removal of the internal fixation devices. One patient had a Blount osteot- 
omy for non-union. Another had two intertrochanteric osteotomies to correct coxa vara 
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deformity following the Whitman treatment. One had a mold arthroplasty, and one an 


arthrodesis for traumatic arthritis secondary to avascular necrosis of the femoral head 


SUMMARY 


The following are the authors’ indications for the treatment of fractures of the hip in 
children, based on observations in this group of cases and on theoretical considerations: 
Type Transepiphyseal fractures: 

\. Without dislocation of femoral head: gentle closed manipulation and inser- 
tion of two or three parallel Knowles pins. The capsule of the hip joint should not be 
opened 

B. With dislocation of femoral head: open reduction, internal fixation with 
two or three Knowles pins, and prolonged non-weight-bearing 

Type I]: Transcervieal: gentle closed manipulative reduction and insertion of two or 
three Knowles pitts The capsule of the hip joint should not be opened 
Type IIL: Cervicotrochanteric: 

\. If fragments are separated: gentle closed manipulative reduction and inser- 
tion of two or three Knowles pins 

fragments are not separated: a Hoke-Martin traction cast, ora Whitman 
abduction cast 

Type IV: Intertrochanterie: gentle closed manipulative reduction and application of 
Hloke-Martin traction cast 
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DISCUSSION 


Dr. T. Green, M.D, Boston, Massacnuserrs: Since find littl: with whieh to disagree 
I should like to comple ment the authors’ presentation with some of our observations 

The first of these has to do with the so-called transepiphivse al fracture or what we eall a metaphyvse al 
fracture, since the tracture line goes through the metaphysis. In a’small, incomplete series of eight cases at 
the Children’s Hospital Boston, unselected exce pt by chance, three were in this cate gors The y followed an 
entirely different pattern from that shown by the authors. The femoral heads were only moderately displaced 
The trauma was much less severe. They were treated by gentle closed reduction or by traction and by plaster 


immobilization. In none was there aseptic necrosis. The difference in the course of the two groups of cases 
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arose from the difference in the degree of original trauma and of vascular injury. Dr. Ingram’s cases repre- 
sented the result of severe trauma: ours that of a lesser degree of injury 

Another type of fracture in this area with which we have had experience and which was not discussed 
by the authors is that of metaphyseal fracture occurring at birth in whieh the epiphyses both of the head ot 
the femur and of the trochanter are displaced. Since there is ne ossification in the epiphysis at this time, this 
fracture may be mistaken in the roentgenogram for a dislocated hip. The excessive calcification which ap- 
pears about the area ten days or so after birth is diagnostic. Ordinarily no treatment is necessary 

There were no instances of aseptic necrosis in our eight cases except for one occurring alter a tracture of 
the trochanter which was perfectly replaced and healed rapidly. Six months later there were symptoms and 
roentgenograms revealed aseptic necrosis of the head. A secondary plastic procedure was performed on the 
head of the femur to yive a good functional result 

It is well to remember that the location where the vascular supply is in closest relation to bone and where 
it is most immobile is in the area of the base of the neck and the epiphyseal plate. The real problem in all 
these cases is aseptic necrosis arising from vascular injury. Ordinarily, this arises from the original trauma, 
However, we must be sure our treatment does not add to the trauma, All attempted closed reductions must 
be most gentle and, unless reduction is accomplished very easily, open reduction should be performed, in 
order to preserve the blood supply eaurefully 

Finally, | would like to comment regarding skeletal fixation which transfixes the epiphyseal cartilaginous 
plate. We have found experimentally that, if a serew of wood type firmly holds the head, growth may be 
stopped by compression of the epiphysis. On the other hand, a nail or pin of a reasonable size will not do this 

I weuld commend Dr. Ingram for his shift from tour pins to three or even two. Perhaps the shift should 
be to onewor two pins or to nails of small caliber in most fractures, with accessory protection as needed. Ordi- 


narily, if these fractures are treated early, they heal 


rapidly if they are going to unite. In fractures of the 
distal portion of the neck, for example, we have on occasion used a single small-calibered flanged nail which 
is stopped short of the epiphysis. This is possible because of the cancellous nature of the proximal portion 


of the neck 


Dr. Russe. Ho Brookuine, Massacuuserrs: In the patients studied by us who were 
idmitted to Boston City Hospital from 1934 through 1952, we considered only intracapsular fractures. We 
did not include any cases of traumatic slipping of the epiphysis nor did we consider any fractures at the inter- 
trochanteric level. In all our cases the fracture occurred within the capsule and within the limits of the femoral 
neck. The series at the ¢ amp bell ¢ linie apparently begon in LO30, whereas our series dates back only to L934 
Our total number of cases was twelve, whereas the speaker's was twenty-four, but considering that an addi- 
tional four-year period of time was included in the Memphis series and that in eight of the authors’ twenty 
four cases the fracture sites were at levels which we did not consider at all, it is obvious that the frequency 
with which this lesion is encountered is about the same in both elinies 

Our age incidence was only a little higher and our proportion of males to females was a little higher 

All of our eases except these in which there was definitely pathological bone occurred after severe trauma 
and [think that was also true in the series reported by Dr. Ingram 

L agree with the speaker's view of the difficulties in the technique of nailing in these cases. The target 
is smaller in the neck of a child’s femur. The cancellous bone is very firm and springy and the fragments tend 
fo separate its the nail is driven across the fracture line 

L also agree that a cast without internal fixation of some kind is 1 ov very sate 

iam sure that the authors’ results have been better than ours. This may well be due to the fact that 
they have used multiple pinning rather than a Smith-Petersen type of nail in their internal fixation treatment 

Our conclusions were that the probable reason for failure in securing union was based mostly on the 
circulatory pattern of this region in children Woleott’s studies ® showed that the ligamentum teres blood 
vessel is not patent until Approximate ly the age of thirteen 

Chevnel, of Paris, in 1947 performed autopsies upon the hip joints in both children and adults ® and it 
would seem from his work that the capsular vessels are hardly adequate for circulation to the head of the 
femur in a child even under normal circumstances. Therefore, when trauma oceurs and the femoral head is 
damaged, it is almost inevitable that the blood supply will prove inadequate. 

As regards treatment we have concluded, as a result of our experiences, that the safest and best way to 
treat a fracture in the true neck of the femur in a child is by immediate open reduction, drilling with a fairly 
large-sized drill into the neck under roentgenographic visualization, and insertion of a graft of cancellous 
bone. We did this in one case which oceurred in 1951 and the x-rays showed that the fracture healed with solid 
union without any difficulty 

[ am sure the authors have contributed considerably to our knowledge of this subject and [ shall be 
anxious to try multiple pinning, although [am convinced that use of an intramedullary graft is an excellent 
method of handling this type of case 

a. Woxcorr, W. b.: The Evolution of the Circulation in the Developing Femoral Head and Neck 

An Anatomic Study. Surg., Gynec., and Obstet., 77: 61-68, 1945. 
b. CHEYNEL, JEAN: Recherches sur la physio-pathologie de la hanche. Vascularisation de la téte et du 
col fémoral. Rey. d’Orthop., 33: 7-23, 1947. 
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OSTREOMA IN THE HAND * 


BY ROBERT E. CARROLL, M.D., NEW YORK, N. ¥ 


Present knowledge of the lesion in the bone known as osteoid osteoma arises from the 
work of H. L. Jaffe *. In 1935, he erystallized experience and thought to describe the clinica! 
and pathological data of this benign osteoblastic tumor. Since then, the literature has 
contained reports of single cases and reviews of reported material *°'?*!. [It is generally 
accepted that the tibia and femur are the most common sites for this lesion. The bone 
structure of the body's most mobile unit, the hand, has not been a trequent location 
Tumors of the hand, in general, are not common. It seemed profitable to direct attention 
to the role of osteoid osteoma in the hand. Six new cases are reported to amplity the clinical 
picture 

This type of tumor had been described in the literature prior to Jaffe’s paper. A differ- 
ent theory of etiology was presented with each case. In these few early cases, it is of in- 
terest to note that the lesion was frequently reported to be located in the hand Perhaps 
the earliest known case of osteoid osteoma was found in the proximal phalanx of the left 
ring finger. This was described by Heine in 1927. The digit had been amputated, as tuber- 
culosis had been suspected. The best pathological picture of all the early cases was de- 
scribed by Bergstrand in 1930. In his two patients, the lesion of one was located in the 
proximal phalanx of the middle finger. This digit had been amputated as the lesion was 
thought to be osteogenic sarcoma. In the same year, 1930, Hitzrot described a lesion of the 
left carpal seaphoid which had a clinical picture and pathological findings suggestive of 
osteoid osteoma. In 1932, Jaffe and Mayer ' deseribed a tumor of the metacarpal con- 
taining large amounts of osteoblastic osteoid tissue. Raspall and Llort found an unusual 
lesion of the carpal navicular (seaphoid), which closely resembled an osteoid osteoma in 
the clinical and pathological findings. This was reported in 1935. During the same vear, 
Zanoli described a lesion of the capitate which must be accepted as an osteoid osteoma 
These cases were deseribed under various diagnoses before the excellent work of Jaffe in 


1935 clearly established osteoid osteoma as a distinct entity 


CLINICAL PLOTURI 


The history of all cases of osteoid osteoma is essentially the same. As with most 
tumors, there is a tendeney on the part ol the patient to link osteoid osteoma to trauma 
No specific connection can be proved. The terminal phalanx is the most frequently trau- 
matized area of the hand, vet we can find only two cases of osteoid osteoma occurring i 
this phalanx. From the location of the tumor in the bones of the hand, it would be hard 
to believe that trauma was the initiating factor 

The persistence of pain is a common finding. The pain is of an aching nature; it 1s 
readily borne during the day, but greatly disturbs the rest at night. No pangs of acute 
pain urge the patient to seek aid. Strangely enough the pain is commonly relieved by a 
single dose of aspirin. No physiological reason has yet been aseribed to this phenomenon. 
The pain has usually been present for several months: it has not been sufficient to limit the 
ise of the hand 

Swelling of the affeeted member is also commonly found. There is slow but marked 
swelling of the metacarpal or phalangeal area, or of the whole finger, which is easily no- 
ticed on examination. The swelling may have been present for several months; in the early 

* Read at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Ilinois 
January 23, 1953 
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phase of development, it may be barely discernible. Swelling in the area of the metacarpal! 
does not impede the motion of thefdigit ; but a swellag of the whole finger may limit motion 


Case 1. K. D., a twelve-year-old girl, noticed some mild pain in the area of the metacarpophalangeal 
joint of the hand Slight swelling was alfo found in this area. Over the course of the next twelve months, the 
pain became more frequent; it could easily and quickly be relieved by aspirin, Swelling of the metacarpal 
became more noticeable 

Examination of the right hand revealed a marked swelling in the second metacarpal area. The range ot 
motion in the metacarpophalangeal joint was normal and painless. Pressure to the distal shaft of the meta- 
carpal was quite painful. Roentgenograms demonstrated diffuse sclerosis of the entire metacarpal shaft with 
a central nidus in the distal portion of the diaphysis (Fig. 1) 

After excision of the reddish-brown material of the nidus, the pain vanished. During the three years 
that this patient has been followed, the swelling has been found to decrease slowly, and sclerosis of bone his 
persisted in the metacarpal shaft 

Case 2. W. J, a thirteen-vear-old boy, had a central nidus in the mid-shatt of the second metacarpal 
of the right hand. A history of pain and swelling of four months’ duration was present. Relief was obtained 
trom surgery 

Case 3. bE. W., a woman, twenty-seven years old, complained of aching pain in the second metacarpal 
of the left hand, present for a period of twelve months. A central nidus was found in the distal third of a 


sclerotic metacarpal shaft. Excision of the nidus produced immediate reliet 


In the examination, pressure over the area of the tumor nidus may elicit a painful 
response. This is not the case when other areas of the swollen hand are pressed. On a pre- 
operative examination, this factor is helpful in correlating the roentgenographie location 
with the planned surgical approach 

The patients usually are young in the second and third decades of lite. They are 
fairly evenly distributed between male and female. No history of antecedent infection 
in the affected area or in the body has been found. The general health is good 


THE ROENTGENOGRAPHIC APPEARANCE 


This is by far the most pertinent factor in the diagnosis *. There is generally diffuse 
sclerosis of the involved bone. One may see the central nidus appearing as an area of 
lucency. This area usually attains the size of a pea. In the small bones of the hand, how- 
ever, the nidus may appear in a different form, presenting a granular opacity. Surrounding 
this is a perimeter of radiolucency, separating the nidus from the surrounding sclerotic 
bone. In the literature, this form of nidus has been called a “ring sequestrum”. A radio- 
lucent nidus may change with time so as to present a picture of central isolated opacity. 
The roentgenographic location is confirmed by surgery 

There are three locations for the nidus of osteoid osteoma. Location of the nidus in 
the medullary spongy bone is not uncommon. It produces sclerosis of the entire cortex 
and shaft; the area can usually be spotted in the roentgenograms 

About as common. is the case of the nidus located in the cortex of the bone. Dense 
layers of sclerotic bone enlarge the shaft throughout the area. The medullary cavity and 
opposing cortex can be free of sclerotic change. The small lucent nidus can usually be found 
in the center of the sclerotic spindle. Locating the nidus may often be extremely difficult. 

Case 4. M.R., a man twenty-two vears old, noted some pain and swelling in the vicinity of the proximal 
phalanx of his right index finger. These symptoms had been present for a month before he sought advice 
Roentgenograms revealed some sclerosis and thickening of the cortex in’ the proximal phalanx (Fig. 2) 
During the next eleven months, pain and swelling increased The films showed increase in the cortical thick 
ening with location of a cortical nidus within the sclerotic mass of bone. Removal of the nidus by surgery gave 
complete relief of pain, (Case included by courtesy of Dr. Bradley L. Coley.) 


The most unusual form of osteoid osteoma is one in a periosteal location, where the 
nidus elevates the periosteum. There may be a thin wafer of osseous tissue covering it. 
The adjacent cortex may show little or no sclerosis or it may become quite sclerotic. Only 
two cases of this type have been reported '; both occurred in the area of the proximal 
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phalanx. In the treatment of this type of tumor, the periosteal location of osteoid osteoma 
must be recognized, and x-rays of the area must include precise anteroposterior and lateral 
views. The author has encountered one similar case which occurred in the proximal pha- 


lanx of the hand (Pig. 3). To aid in fully uppreciating the problem, this case is presented, 


Case 5. A. A. a man twenty-three vears old complained ol painful swelling of the right index finger 
which had been present for approximately two months. The patient remembered that his hand had been 
caught and pine hed between two boxes just about the time he first noticed the pain and swelling. Roentgeno- 
grams revealed a lytic area in the distal portion of the proximal phalanx of the right indey finger. Diffuse scler- 
osis of the phalanx was present. This area had been investigated by surgical biopsy on three separate occasions 
The report in ene h cose was “fragments of necrotic bone”. The dull aching pun po rsisted 

When first examined by the author, ten months after the onset, the patient had diffuse swelling of the 
index finger. A he iled sear was present over the lateral aspect ol the proximal phalanx Range of motion 
in the digital joints was quite limited. Pressure on the volar aspeet of the proximal phalanx produced the 
greatest degree of pain 

The roentgenograms taken at this time revealed the sclerotic bone of the proximal phalanx An ares ol 
luceney could be seen in the distal portion ol the phalanx in the anterior view. Evidence oi previous surgical 
intervention was present. No true lateral x-ray bad been taken prior to this examination. When this view 
had been obtained, a unique lesion Was seen to rest against the anterior cortex ol the bone, outlined by a 
thin wafer of sclerotic material 

With this specihye knowledge ot the position of the nidus, the phalans wis exposed through a omid- 
lateral incision. Against the volar surface, a round reddish-brown sphe rical mass was found to be eneapsu- 


lated by a thin membrane. This was easily re moved with : 


scoop ol the curette. After the operation, pain 


disappe ared and swelling began to subsice 


The differential diagnosis from the roentgenogram in a case of osteoid osteoma must 


Fra. | Fig. 2 Fie. 3 

Fig. 1: Roentgenogram of a centrally located nidus in the metacarpal of a twelve-vear-old girl 
(Case 1). There is marked sclerosis of the entire shaft. The lytic nidus can be seen in the distal shaft 
just proximal to the epiphyseal line. This nidus is unusually large and extends past the mid-line toward 
the opposite eorten 

Fig. 2: Roentgenogram of a nidus in a cortieal location (Case 4). The sclerotic response of the cortex 
does not involve the medullary cavity or opposite cortex. The nidus is of the type called “ring seques- 
trum” 

Fig. 3: Roentgenogram ot a periosteal type of osteoid osteoma (Case 5). The nidus is clear and is out- 
lined by a thin line of osteoblastic periosteum. It has the appearance of a bubble lying against the 
anterior cortex of the phalanx 


° THE JOURNAL OF BONE AND JOINT SURGERY 


| 
4 
— 
ge 4a — 
} 


OSTEOLD OSTEROMA IN ‘THE HAND 


include syphilis of bone; this is the great imitator. Syphilitic dactylitis can produce diffuse 
sclerosis of the shaft and even a questionable nidus. Tuberculosis of the phalany or meta- 
carpal cau appear similar to osteoid osteoma. There are forms of osteomyelitis and 
Brodie’s abscess which give a picture quite like that of osteoid osteoma. However, once 
the physician has seen the appearanceof osteoid osteoma on the roentgenogram, he should 


easily recognize the characteristic pieture 


BONES INVOLVED 


Phe femur find tibia are the most commonly involved bones. The bones of the foot 
are involved twice as often as those of the hand. Twenty-two reported cases of osteoid 
osteoma in the hand have been collected from the literature. To these have been added 
the six newly reported cases of the author. This gives a total of twenty-eight cases of 
osteoid osteoma in the hand. We have charted these as a matter of interest (Fig. 4). The 
ease, described by Jaffe and Mayer '', of occurrence in the metacarpal is not included as 
it seems to be so unusual that it stands alone 
‘ The terminal phalanx is a rare site for osteoid osteoma. We have been able to find only 
two causes. One was deseribed by Chandler and Kaell in 1950, and the other by Lichtenstein 
in 1952 

The middle phalanx does not seem to be affeeted by this tumor. There may be such a 
case ineluded ina report which does not specify the bone involved 

The proximal phalanx § ' '* is the most common site for osteoid osteoma. In eight 
cases from the literature and in two new cases of the author's, the tumor was located in 
this phalansx. It is of great interest to note that the three known cases of the periosteal! 


type of osteoid osteoma were found in this bone 


ToTaL-28 
REPORTED- 22 
UNLOCATED- 4 
NEW- 6 


Anatomical chart for the location of the known cases of osteoid osteoma in the hand. The solid 
dots represent reported cases. The circles represent newly reported cases from this paper. The loca 
tion of the tumor in four reported cases * was not specifically given 
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The metacarpal is also a fairly common site. In one case from the literature and four 


cases of the author's; this bone has been involved 
Carpal bones in general have not been involved except the navicular (seaphoid). This 


bone is the site of the tumor in five cases from the literature 2°". It is unusual that this 


single bone has been the location for almost all lesions in the carpal area. There is one 


reported case “ of osteoid osteoma in the capitate. Another author '® found this entity in 


the hamate bone 


PREATMENT 
The treatment of osteoid osteoma is surgical extirpation of the nidus. This is also the 
only method by which a positive diagnosis may be made. Often it is extremely difficult 
to locate the nidus. Roentgenograms taken at the time of operation are helpful. No new 


nidus has ever been found to appear, once excision has been accomplished. The author 


feels that so-called “recurrence” may represent persistence due to failure to remove com- 


pletely the nidus at operation. It is surprising that relief of svmptoms may occur even 


when the nidus is not totally extirpated. 
Treatment with antibiotics has not been found to have any effeet on this tumor. Full 


courses of the frequently used drugs have been tried in proved cases without changing the 


development of the clinical picture 
No treatment with the roentgen ray is known to have been tried; it might possibly 
alter the course of the tumor. There would then be the problem of proving what sort of 


entity was treated 
It is of great interest to speculate on the course of the untreated tumor. In only 


one instance has this been reported in a hand. Moberg ' ™ was able to follow what ap- 


peared by roentgenogram to be an osteoid osteoma of the fifth metacarpal. Pain did sub- 


side after eighteen months, but evidence of the lesion could be seen thirteen years after 
discovery. The author has tried this method with the cooperation of a patient, but pain 


wore down the resistance and the tumor was excised. 


Case 6. J.C), a woman thirty-two years old, had a cortical type of nidus in the metacarpal of the right 


thumb. bixtirpation of this had been atteypted without removing the nidus. The type of tumor was discussed 


with the patient. Her cooperation was sought in avoiding surgery if the pain did not cause great disability 


Full courses of aureomyein, penicillin, terramycin, and sulfadiazine were given. No change in the symptoms 


was noted. The aching could be relieved for twelve hours by five grains of aspirin. After eight months of the 
aching pain, the patient asked that the tumor be removed. This was done and complete relief from pain was 


Immediate 


PATHOLOGICAL FINDINGS 


Upon exposing the bone beneath the periosteum, the cortical thickening of the osteoid 
osteoma can be seen. This difference in sclerotic bone change becomes readily apparent 


when an osteotome is used to section the bone. In the bite of an osteotome, normal bone 


feels like wet hardwood, but the incising of sclerotic bone feels as though one were hewing 


brittle ivory. The cortical fragments splinter easily and tend to laminate while being 


removed. The nidus of the osteoid osteoma is generally found to be brownish-red in color. 


Ite consistency on curettage feels like that of soft cancellous bone. In the case of the 


periosteal type of osteoid osteoma, no bone division was necessary 


The microscopic findings consist of a well demarcated nidus of osteoblastic tissue with 
osteoid intercellular substance. Around this area, the bone tends to be sclerotic. 
No attempt is made to discuss the etiology of osteoid osteoma. ‘To some it may appeal 


a true neoplastic variant; to others, the etiological source is in the realm of infection 


No report, however, has been found of a positive organism cultured from an osteoid 


osteoma. In this paper, it is discussed as an entity because there is a definite clinical picture 
associated with definite pathological findings and certain relief of symptoms. 


AND JOINT SURGERY 


THE JOURNAL OF BONE 


— 
qo 


OSTEOID OSTEOMA IN THE HAND 


REFERENCES 

Beresrranp, Hinpinc: Cher eine elgenartige, wahrscheinlich bisher nicht beschriebene osteoblastisehe 
Krankheit in den langen Knochen der Hand und des Fusses. Acta Radiol 506-612, 

2. CHANDLER, AL, and Karun, H. 1.: Osteoid-Osteoma. Arch Surg., 60: 204-304, 1950 

Dockerty, M. B.; R. K.; and Jackson, A. Osteoid Osteoma. A Pathologie 
Study of 20 Cases. Ann. Surg, 133: 77-89, 1951 ; 
TER, and M. M.: Tumors of Bone. Ed. 3, pp. 363-367, Philadelphia 
Lippincott Co., 1949 
Haminron, J. Osteoid Osteoma. Surg., Gynec., and Obstet., 81: 465-474, 1945. 
Heine, inheilender Knochensequester an der Grundphalanx des Ringfingers. Arch. f. Klin, Chir, 
146: 737-753, 1927 
Hirzror, J. M.: Sclerosing Osteomvelitis of Carpal Seaphoid. Ann. Surg., 91: 450-452, 1930 
Jarre, H. L.: “Osteoid-Osteoma” a Benign Osteoblastic Tumor Composed of Osteoid and Atypical 
Bone. Arch. Surg., 31: 709-728, 
Jarre, H. L.: Osteoid-Osteoma of Bone Radiology, 45: 319-334, 1945 
Jarre, and Lovuts: Osteoid-Osteoma: Further Experience with this Benign Tumor 
of Bone. J. Bone and Joint Surg., 22: 645-682, July 1940 
Jarre, H. L., and Mayer, Leo: An Osteoblastie Osteoid Tissue-Forming Tumor of «a Metacarpal Bone 
Arch. Surg., 24: 550-564, 1932 
Lewis, R. W Osteoid-Osteoma. A Review of Portions of the Literature and Presentation of Cases 
Am. J. Roentgenol., 52: 70-79, 1944 
LichTENSTELN, Louis: Bone Tumors, p. 74, St. Louis, The C. Mosby Co., 1952 


IB 


Mopera, Erik: Die Corticulosteoide, ein differentialdiagnostisch interessanter Typus von lokalisierter 
Skeletveranderung. Arch. Klin. Chir., 202: 553-579, 1041 
Moser, Erik: The Natural Course of Osteoid Osteoma. J. Bone and Joint Surg., 33-A: 166-170, Jan 
Osservazioni cliniche ed anatomo-istologiche sull’ infiammazione prunitiva cromien della 
spongiosa ossia. Chir. d. Org. di Movimento, 24: 133-147. 1038 
Ponseri, lGNacto, and Barra, C. K.: Osteoid Osteoma. J. Bone and Joint Surg., 29: 767-776, July 1947 
Prierenarp, J. k., and McKay, J. W.: Osteoid Osteoma. Canadian Med. Assn. J , 58: 567-575, 1948 
taspaLn, J. and Luorr, M. C.: Une lésion rare du seaphoide carpien, Rey dOrthop., 22: 53-57, 
1035 
toca, ©. Sobre una lesion rara de esenfoides carplino (osteoma-osteoide). Rev. Sanidad Militar 

(Buenos Aires), 42: I87-196, 1943 

SHERMAN, M.S.: Osteoid Osteoma. Review of the Literature and Report of Thirty Cases. J. Bone and 

Joint Surg., 29: Oet. 1047 

Watrace, G. T.: Some Surgical Aspects of Osteoid Osteoma. J. Bone and Joint Surg., 29: 777-780, Oct 

ZANoOul, Ro: Osteopatia post-traumaticn del grand’osso, Arch. di Med. e Chir (Milan), 4: 653-058, 1035 

DISCUSSION 

Dr. L. Mason, Cuicaco, Moberg, in a recent article has fully discussed the usual 
roentgenographie appearance of the lesion and has brought out the fact that, although the x-ray appearance 
is usually characteristic, confusion may arise in the case of bone abscess, osteitis without abscess, sv philitic 
osteitis, or even a healing march fracture 

Ina patient w hom we have seen, the swelling of the finger resembled a Splla ventosa, although the x-ray 
appearances were typical of osteoid osteoma. This patient, who was eared for by Dr. Sumner Koch, is par- 
ticularly instructive in that films taken over a period of two vears show the typical course of the lesion. Two 


years previously the patient, a boy of twelve, had suffered «a longitudinal fracture of the proximal phalanx 


of the right index finger. Healing was uncomplicated. One year later swelling appeared and night pains de- 


veloped, easily controlled by aSpIrin There was no interference with motion X-rays taken at that time showed 
the barest suggestion of periosteal thickening. One month later films showed a definite area of luceney in the 
distal end of the phalanx, along with increased thickening of the cortex. Two months later these roentgen- 
ographic findings were still more marked. By the time he was seen, the area of lucency was still larger and 
the cortex was markedly thickened. At operation the thick cortical bone was chiseled away and a granuloma- 
tous marrow was exposed Apparently all of the nidus had not been removed, because the pain and swelling 
reappeared in some three months and films at this time showed the area of lucency as before, This area was 
then completely removed, and only a thin bone shell was left. Pain and other s\ miptoms subsided and there 
has been no re¢ urrence to date (three vears) 

a. Moperc, Erik: Further Observations on “Corticalosteoide” or “Osteoid Osteoma”’ Acta Radiol, 

38: 279-293, 1952. 


(Continued on page 436) 


VOL. 38-A, NO. 4. OCTOBER 1953 


93 qe 
SUS 
ye 
3 
Sp 
4 
+ 
lf 
| 
7 
4 
A 


ASEPTIC NECROSIS OF BONE IN CAUCASIANS WITH CHRONIC 
HEMOLYTIC ANAEMIA DUE TO COMBINED SICKLING 
AND THALASSEMIA TRAITS 


M.D., CLEVELAND, OHILO 


ROSENBERG, 


\ND NORMAN J 


M.D., 


BY RUDOLPH REICH, 


From the Mount Sinai Hospital of Cleveland 


The purpose of this paper is to describe the occurrence of aseptic necrosis of bone in 
Caucasians with chronie hemolytic anaemia due to the combined presence of sickle- 
cell and Cooley's traits. We wish to emphasize that these bone changes also occur in 
Negroes with classical sickle-cell anaemia!? 2?) In children these changes are indistinguish- 
able both clinically and roentgenographically from Perthes’ disease and in adults they 
must be differentiated from bone changes due to Gaucher's disease, metastatic neoplasms, 
caisson disease, Paget's disease, or changes following fracture or dislocation of the hip 
Other less specific bone changes occur in these cases, but they are of the nature 


exhibited by patients with any chronic hemolytic anaemia 


HISTORY 


The authors have found only three cases of anaemia due to the occurrence of sickle- 
cell and Cooley's traits in the same patient reported in the literature of the United States. 
The first case was described by Powell, Rodarte, and Neel in 1950. The second and third 
eases were reported by Sturgeon, Itano, and Valentine in 1952, and Wasserman, Phelps, 
and Hertzog in 1952. In the Italian literature Sylvestroni and Bianco had previously 
reported eight cases occurring in five families 

Sickle-cell anaemia was first described by Herrick in L9LQ. It occurs almost exelu- 
sively in Negroes, although Neel and his associates stated that twenty-six authentic 
eases have been reported in Caucasians whose immediate heredity showed no Negro 
ancestors. Most of these were patients whose lineage was either northern Mediterranean, 
Mexican, or Mayan Indian. ‘True sickle-cell anaemia occurs in patients who have in- 
herited the trait from each parent and are homozygous. The sickle-cell trait: occurs in 
7 to LO per cent. of all Negroes, but these heterozygous individuals do not have sickle- 
cell anaemia. They are said to have sickle-cell trait or “sicklemia” 

Cooley's anaemia is synonymous with erythroblastic anaemia, leptocytosis, Medi- 
terranean anaemia, or thalassemia major. It was first described by Cooley, Witwer, and 
Lee in 1925. This is the severe form of the disease in which the patient has inherited the 
trait from each parent and is, therefore, homozygous. If the patient inherits this trait 
from only one parent, he may exhibit a mild anaemia which has been called ‘Cooley's 
trait’, “thalassemia minor’, “target-oval cell syndrome’, “familial microcytic anaemia” 
or 

We have observed three patients in two Caucasian families, in whom both the sickle- 
cell and Cooley's traits occurred simultaneously. Two of these patients had aseptic 
necrosis of the heads of the femora and one of them had similar changes in the heads of 
the humeri. In addition, Powell, Rodarte, and Neel reported that their patient had 
flattening of the vertebrae and mushrooming of the heads of the femora * (Figs. 1-A and 
1-B). This patient also had aseptic necrosis of the heads of the humeri. It is not uncom- 
mon to see aseptic necrosis of the femoral head in Negro children or adults with sickle-cell 
anaemia. One Negro, aged thirty-three. with aseptic necrosis of both hips has sickle-cell 
anaemia and target cells, but she has no microcytosis or decreased fragility indicative of 
thalassemia. 
*We are grateful for permission to reproduce roentgenograms of this patient. They were obtained 


from the Radiology Department of Scott and White Hospital, Temple, Texas 
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Fig. 1-A: Mike D. Roentgenogram of both hips and pelvis 
shows marked flattening of the heads of both femora with 
eystie and sclerotic changes, shortening of the femoral neck, 
and involvement of upper portion of both femoral shafts. Note 
also cystic and sclerotic changes of the pelvis. (Courtesy of 
X-Ray Department, Scott and White Hospital, Temple, 
Texas.) 

Fig. 1-B: Anteroposterior view of thoracolumbar spine 
shows marked bieoncavity and flattening of the vertebral 
bodies with generalized sclerosis. (Courtesy of X-Ray De- 
partment, Scott and White Hospital, Temple, Texas.) 

Our patients and those who have been re- 
ported elsewhere exhibit a chronic hemolytic anae- 
mia with sickling. microcytosis, decreased fragility, 
and target cells. These patients have had spleno- 
megaly, jaundice, and crises, all of which are 
common to sickle-cell anaemia. Clinically the pa- 
tients are indistinguishable from those with sickle- 
cell anaemia, but genetically they do not have a 
true sickle-cell anaemia; their siblings have shown 
either one or both traits or neither trait. In the 
families studied, one parent has had sickle-cell 
trait and the other has had Cooley's trait 

Neel has suggested that perhaps some of the 
cases reported as sickle-cell anaemia in Caucasians 
might rather show. sickle-cell trait as well as 
Cooley's trait. Our B. family, in which Anne and 
her sister Frances have this type of anaemia, 
were reported as cases of true sickle-cell anaemia 
in 1937. Our patient Anne B., whose mother and 


father were both Sicilian, shows roentgenographic Fic. 1-B 


changes in the heads of the femora (Fig. 2-A) and 

heads of the humeri (Figs. 2-B and 2-C) similar to those in a case of sickle-cell anaemia 
reported by Hamburg in 1950. Her sister, Frances B., has anaemia similar to Anne’s but 
milder and, at the age of thirty-six, does not vet exhibit roentgenographic evidence of 
bone changes 
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Anne B., a female of Sicilian ancestry, was first seen in October 1943, at the age of twenty-nine, com 
plaining of pain in the right hip 

The patient stated that she had had rheumat1 pains Tn arns and legs for about ten vears In 1038 she 
had severe pain in the lett hip ussociated with severe hemolytic snaemin; at that time she was hospitalized 


ina New England hospital for three months. The right hip had begun to be painful in [O41 and was at that 


time the more painful of the two hips. She had had a splenectomy for “ Banti’s disease” in 1922, at the age 


of nine 


Fig. 2-A 
Anne B. at admission. Roentgenogram of both hips showed flattening and fragmentation of both 
femoral heads with evstic and sclerotic areas. There was also shortening of both femoral necks 


Fig, 2-B 
Roentgenograms made in December 1952 showed evstic and selerotic changes in’ the 
right and left humeri, as well as flattening of both humeral heads 


heads of 
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The patient's father had died of “blood disease’? diagnosed as ‘‘myeloid leukaemia’. He had had 
jaundice and splenomegaly. The mother was living and well, but showed sickle-cell trait. One sister, aged 
twenty-seven, has blood disease like the patient and has crises but no bone disease. Five other siblings have 
either sickle-cell trait or Cooley's trait. The patient, her grandfather, father, one brother, one aunt, and two 
cousins, have moderate bilatera’ flexion contractures of the proximal interphalangeal joint of the fifth 


finger without local bone involvement 

The patient was a small white female who did not appear ill. Her sclera appeared vellow-tinged. There 
Was a mitral murmur and the cardiac outline was enlarged. Examination of the lower extremities showed 
marked limitation of motion in both hips; passive motion of the hips was painful. The patient walked with 


a duek-waddle gait. The left upper quadrant showed a splenectomy sear which was well healed 


Laboratory Findings 


The urine was normal, The Kline test was negative 


Blood chemistry was normal 
Red blood cells 3,800,000 per cubic millimeter 
Reticulocytes 12.0 per cent 
8.1 grams per 100 cubie centimeters of blood 


Hemoglobin 
Differential of white celis showed: 


Neutrophils 56 per cent 
Lymphocytes 38 per cent 
Monocytes 5 per cent 
losinophils per cent. 


Blood film showed anisoeytosis, potkiloeytosis, hypochromia, numerous target cells and normoblasts, 


basophilic stippling and oval cells, as well as occasional sickled cells 
0.3040.20 per LOO cubie centimeters 


Hypotonic fragility test 
Fresh preparation showed LOO per cent. sickling in four hours 


10 (Under 10 is normal.) 


Icterus index 
Sedimentation rate (Wintrobe method) 14 millimeters per hour 


Treatment 
The patient was operated upon in May 1944, at which time «a Vitallium-mold arthroplasty of the 
right hip was done. Recovery was uneventful. In October 1944 4 similar operation was done on the left hip 


The postoperative course was marred by pulmonary emboli due to phlebothrombosis which necessitated 
ligation of the femoral vein. The patient recovered without further complications and is regularly emploved 
as a factory worker. She still walks with a duck-waddle gait, but pain is not a prominent symptom. Her 


anaemia is moderate 


Pathology Report 
Tissue removed from the head of the right femur and hip joint showed degenerating bone and articular 
cartilage with areas of fibrosis. The bone marrow showed diffuse myeloid and erythroid hyperplasia. Red 


blood cells showed evidence of sickling 


Roe nogra phi Re ports 


Anteroposterior view of the pelvis and femora, made October &, 1943, showed mottled moth-eaten 
destruction of the heads and necks of both femora interspersed with dense sclerotic bone spicules. The 
process was more advanced on the left where there was marked flattening of the articulating margin of 
the head. The medullary portions of the shafts of both femora had a coarse cystic architecture, suggesting 
separation of the bony trabeculae. There was slight thickening of the cortical margins of both femora without 
definite periosteal changes. The left ilium also showed coarse interlacing trabeculae 

Roentgenographic examination of the shoulders on December 12, 1952, showed irregularity of both 
humeral heads. There was marked mottling and osteoporosis in the upper portion of both humeri with 
some eystic areas and other areas of extremely sclerotic bone. The medullary canal of the upper portion of 


each humerus was wider than normal, and there was loss of trabeculation in this area 


The second case with bone changes to be reported here is that of Ignazio V. who is 
now twelve years old. He was first seen by us at the age of nine. His mother and father 
are both Sicilian. The aseptie necrosis exhibited in the roentgenograms is confined to the 
head of the left femur (Figs. 3-A, 3-B, and 3-C) and has been roentgenographically 


indistinguishable from Perthes’ disease. 


wis first seen by us in Mareh 1949, at which time he was 


Ignazio V.. a white boy of Sicilian ancestry 
nine years old. His chief complaint was severe pain in the left hip of three days’ duration. Onset had been 


sudden 
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Phe patient was a sallow, white male, slightly smaller than his brother who ts ¢ 
quietly in consider ible pain 
there was tenderness over the 


wo veurs vounger. Ele 
It was impossible to move his left hip be 
head of the left femur anteriorls 


vus lving in bed ver use of pain 
Further examination revenled his sclera to 
tinged The left upper quadrant showed fi splenes tomy scar which was we ll healed 

The patient had always been in poor health 


he vellow 


At the age of seven months he had had pneumonia and 
had been ansemu At the age ol two years it } j 


had been discovered that he had splenomegal fe had had 
numerous bouts of bone and joint pain accompanied by mild jaundice. He had been admitted to Mount 
Sinai Hospital of Cleveland four times in 1947, with diagnosis of Cooley's anaemia, severe epistaxis, right 
hip pain, and pneumonia. In July 1947 a splenectomy had been performed for hemolytic anaemi 


Pathology Report No. 55-118: The 


spleen showed marked chronic SsIVe 
infarets. There was mar 


congestion with multiple 
ked evidence of he matophagia The red blood cells showed some evidence of 

His four grandparents had been friends in Sicily. Maternal gi 
living and well. Her blood studies showed LOO per cent 
Father is living and well. Hi 


sickling 
ndparents are living end well, Mother ts 
sickling in twenty-four hours without anaemh 
stained blood smear showed target cells. Three 


y younger siblings are living 


| Another brother turget 


nd well, One brother has 


ells. A wet smear preparation of his sister's blood showed sickling 


Phe patient appeared to be in 


had blood studies which were complete! 


a crisis, but sickle-cell preparations at that time were reported negative 
\-ravs of both hips failed to show any abnormality. The patient remained in Bu 


k's traction. A second 
iekle-cell preparation was reported to show sickling. After two weeks roentgenograms of the hips 


to show some « hanges 


nd pervis 


Fie. 3-A 
Iynazio V.: Anteroposterior and lateral views of both hips showed only juxta-epiphyseal osteoporosis 
of the left femoral neck 


Fic. 3-B 
lynazio Roentgenograms approximately one year later than Fig 
changes im the left femoral hend 


CAUSE 


3-A showed and scleroth 


These changes were indistinguishalole from aseptic necrosis duc to 
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\SEPTIC NECROSIS OF 


Bie. 
four months after original onset of pain in left: hip. “Phe 


Roeatgenogram made ftorty- 
patient had been treated with Buck's traction in a recumbent position for approximately sixteen 


Iynazio \ 
is only slight deformity of the femoral head with some shortening of the femoral nect 


months. There 


Phe ase pte 


be considered healed 


Costs 


Fine 
~ demineralization of the neck and upper shaft of the left femur Phe involvement 


nd shaft of the femur, since the left epiphysis compared with the 


April 1949: There 
Phe relative density of the proximal femoral epiphysis on the left 


in this hip was confined to the neel 
sof normel density 


leminerelization of the neck of the femur rather than to changes in the epiphysis 


ght « 
nd lateral views of the pelvis and hips showed irregularity of the margin 


Ww due to the 
Way 16502 Anteroposterior 


he fot the bemut 


nd irregulerity of ossification in this region. There were multiple radiolucent areas 
interspersed gimong some areas of incrensed density This film was consistent with the diagnosis of Lege 


Perthes disense 
Decenbhe 1041: Ant 


of the left femur with widening : 


eroposterior and lateral views of both hips showed some flattening ol the head 
nel shorts ning ot the neck The epiphs SIs Open There was some le 


the head 


ternal rotetion of the temur 
Anteroposterior and lateral views of both hips showed some flattening 


December 


rrowing and shortening of the neck of the left femur and some ¢ sternal 


of the left femur. There was n 
rotation of the femur. Films showed complete healing of the aseptie necrosis which had previous! 


present 


Phe urine was normal. The Kline test was negative 
},200,000 per cubic millimeter 


fed blood cell 

Reticuloevt 1S.0 per cent 
Hemoglobin 64 grams per LOO ¢ ubie centimeters of blood 
Hemiutocrit per 100 cubte centimeters of blood 
Differential of white cells showed 

Neutrophils 51 per cent 

Lymphoeytes 12 per cent 

Monocyte } per cent 

| osinophils 2 per cent 

Basophils J per cent 
Blood film showed anmisocytosis, poikiloeytosis pow hromia, multiple target cells and normoblasts 

is well is OF cosional sickled cells 


ind basophilic stippling 
0.30-0.20 grams per LOO cubie centimeters 


test 
kling Ih one hour (on other OCCHSIONS ition 


ceasional oval cells 
Hypotome tragility 
Fresh preparation showed LOO per cent were 
for sickling) 
24 (Less than 10 is normal.) 

Sedimentation rate (Wintrobe method) 33 millimeters in one hour 

The patient was transferred from Mount Sinai Hospital of Cleveland to Rainbow Convalescent: Hos 
remained recumbent in Buck's traction for fourteen months; then he was allowed 


| for Children. He 
n ischial weight-bearing brace which he wore for three more months. His total period of non 


‘ porte 1 negative 


leterus index 


pita 
up witl 
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Annie C.: Roentgenogram of pelvis and hips showed cystic and sclerotic changes in each femoral 


head with flattening of the left femoral head. Aseptic necrosis is due to sickle-cell anaemia only. This 
patient has target cells but not thalassemia, because microcytosis and decreased hypertonic fragility 
are not present 


weight-bearing was almost twenty months. At the end of this time it was felt that restitution of the proximal 
femoral epiphysis was sufficient to allow weight-bearing 

At present the patient has no limp and no limitation of motion in his left hip joint. However, he has 
been seen numerous times with pains in his back or one extremity. Complete examination and roentgeno- 
grams on these occasions have been normal. On one of these occasions, December 3, 1950, the patient was 
seen with a moderate effusion of the left knee; it was not aspirated but disappeared with bed rest in forty- 
eight hours. More recently, December 22, 1952, the patient was seen with fractures of both bones of the right 


forearm. No evidence of pathological changes could be seen in roentgenograms of the fractured forearm 


In addition to the Caucasian patients we have been privileged to see a case of aseptic 
necrosis of the heads of both femora in a Negro (Fig. 4) whose blood also shows sickling 
and numerous target cells. This type of aseptic necrosis is roentgenographically and 
clinically indistinguishable from aseptic necrosis due to any other cause.* The only 
other member of her family available for examination is a son, aged fifteen, whose blood 


He has no 


smear showed target cells and whose sickle-cell preparation was positive 


anaemia or bone changes 


Annie C., Negro temale, aged thirty-three, has known that she had sickle-cell anaemia since she was 
six vears old. She has had numerous episode s ol joint pains; however, the putin in het hips has become more 
persistent and has been constant for practically one year. The left hip became painful approximately two 
vears ago and during the past vear the right hip has begun to be painful. About two weeks previous to 
vdmission the patient had had «a blood transfusion for anaemia, after which she vomited blood 

She has had numerous hospitalizations for transfusions, pelvic inflammatory disease, and one confine- 
at which time a normal male child was delivered 


Her father is living and well in Alabama 


ment in 1937, 
Her mother died of tuberculosis she has no siblings. One 
son is living and well 
Physical examination showed «a young colored woman who was obviously 


markedly 


appeared extremely ill. Sclera appeared yvellow-tinged. Examination of the abdomen showed marked tender- 


anaemic and 


ness in both lower quadrants with some rigidity. The spleen was palpable and not tender. Examination ot 
both lower extremities showed the hips to be markedly limited in all directions and motion against resistance 


was painful. extremes of limited motion were also painful 


Laboratory Findings 


{ Red blood cells 
Reticuloceyvtes 
Hemoglobin 


* We are grateful to Dr. Moses Leeb and Dr 


Annie C. and her son 


2,200,000 per cubic millimeter 
14 per cent 
6.0 grams per 100 cubic centimeters of blood 


Ernest Stokien for permission to include the report of 
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Hematocrit 22 per 100 cubie centimeters of blood 
Mean corpuscular volume eublie micra 
Mean corpuscular hemoglobin coneentration 27 per LOO cubie centimeters otf red blood cell 
White blood cells per cube niillimeter 
Normoblasts 125 per LOO white blood cell 


Blood film showed numerous target cells snd siekle cells 
Sickling tests were positive 
Ieterus index 25 


This patient's most recent hospitalization was in Mareh 1952. Since that time she has been able to work 
and has been free from pain in her hips, under cortisone therapy administered by her physician 

tecent roentgenograms of her hips show no appreciable changes over the roentgenograms seen in Mareh 
1952. At that time flattening of the heads of both femora was evident. There were areas of apparent density 
with other intervening areas of vacuolization. There was some narrowing of both Sprices, and some demin- 
eralization of the proximal portions ol the shafts of both femora 

Diagnosis Aseptic necrosis of the heads of both femora 

(The fifteen-year-old son of Annie C. showed target cells on the routine blood smear and his wet prepar- 


ation for sickle cells was positive.) 
PATHOPHYSIOLOGY 


Genetically these patients do not have a true sickle-cell anaemia, but clinically 
they meet all the criteria of sickle-cell anaemia, except that the anaemia is less severe. 
Hematological studies also meet all the criteria of sickle-cell anaemia, as well as those 
of Cooley's anaemia and a decreased red-blood-cell fragility. Electrophoretic studies 
have shown that the structure of the hemoglobin found in siekle cells is different from 
that in normal red blood cells. Four distinetly different electrophoretic patterns have 
been described, Cells containing sickle-type hemoglobin are usually normal in shape 
in the circulating blood but quickly assume the sickle shape when they are exposed 
to an atmosphere of diminished oxygen tension, Blood containing sickled cells is more 
viscous and the cells themselves are more firm than normal cells 

Diggs, Pulliam, and Wing studied the skeletons at necropsy in thirty-nine cases of 
sickle-cell anaemia. In their cases the long bones contained red marrow, They felt that 
this was not only the result of increased ervthrogenesis but was also due to congestion. 
They concluded that two factors appear to be working in opposite directions, one, the 
hyperplastic bone marrow, tending to increase at the expense of bone, and the other 
tending to restore bone. We would suggest that much of the roentgenographic evidence 
of sclerosis may be the result of bone infarcts 

The subject of bone changes in sickle-cell’anaemia has been studied by Diggs, Pulliam, 
and King; Graham; Wade and Stevenson; and Grinnan. They have all commented on 
the presence of necrosis in the bone marrow 

In addition to necropsy studies, there have been many reports on the roentgeno- 
graphic changes in bones of patients with sickle-cell anaemia. Harden described the 
“hair-on-end” appearance of the skull. Koch and Shapiro were principally impressed 
with the porosity in the long bones. Caffey and later Danford, Marr, and Elsey described 
bone changes, mostly in infants, but did not mention aseptic necrosis. In 1952 Ehrenpreis 
and Schwinger described the appearance of biconcavity of vertebrae, aseptic necrosis of 
the head of the femur, and osteosclerosis of the head of the humerus in Negroes with 
sickle-cell anaemia. We have described roentgenographic evidence of similar changes in 
patients who do not have sickle-cell anaemia but rather a hemolytic anaemia due to the 
presence of sickle-cell trait and thalassemia. Some of our patients have exhibited less 
specific changes ascribable to any bone marrow with erythropoietic deficit. 

The rigidity and increase in viscosity of sickle-cell blood, as well as the congestion, 


16. 18, 


stusis, and necrosis reported by others strongly suggest the presence of 
emboli in the bone marrow. The presence of emboli has been demonstrated in many 
organs at necropsy on patients with sickle-cell anaemia. The findings in the spleens of our 


patients Ignazio V. and Anne B. included congestion, fibrosis, and infarcts. The aseptic 
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necrosis Which we have observed on roentgenograms is probably due to the formation of 
emboli, causing infarction in the bones. Pugh has stated that this does occur and that the 
bone changes in sickle-cell anaemia are similar to, but less severe than, those in Cooley's 
anaemia. The blood supply to the head of the femur is known to be less abundant than that 
of other skeletal regions. This may account for the tmability of this area to deal effectively 
with congestion and clotting which lead to emboli and infarets. Caisson disease which 
causes gas emboli is often manifested by aseptic necrosis in this area 

It has been observed that the skeletal changes in sickle-cell anaemia are more com- 
mon in weight-bearing bones and also more common in older age groups. In thirty-nine 
patients studied at necropsy by Diggs and his associates, only one was over the age of 
thirty-one years. Patients with true sickle-cell anaemia rarely live beyond the third 
decade: The patient reported by Hamburg was a Negro male, aged fifty-five. If sickle-cell- 
anaemia patients lived longer, they would probably show more profound bone changes. 
It appears that patients with combined Cooley's and sickle-cell traits have a milder 
anaemia and greater longevity than patients who are homozygous for either trait. Neel’s 
patient was a male Sicilian, forty-one years of age, and our patient Anne Bis now thirty- 
eight vears old. She has had hip disease since she was thirty, but even then she was 
heyond the age of demise for most patients with true sickle-cell anaemia. The patient, 
Annie C.. a Negro female, aged thirty-three, has had complaints referable to her hip 
joints only during the past vear. She too is beyond the age to which patients with sickle- 
cell anaemia usually live 

In Ignazio \. aseptic necrosis ol the head of the femur developed at a relatively 
early age. However, it is well to poimt out that bone changes in both sickle-cell and 
Cooley's ansemias have been reported during the first vear of lite. It is possible that the 
appearance of aseptic necrosis of the head of the femur in our young patient Ignazio V 
may be only a coincidence and that he may have Perthes’ disease of idiopathic origin 
However. of six cases of combined sickle-cell trait and Cooley's trait of which we have 
knowledge three show evidence of aseptic necrosis of the head of the femur and this 
seems more than just coincidence. Because this disease reserables sickle-cell anaemia so 
closely, we are inclined to believe that the oecurrence of aseptic necrosis in cases of 
sickle-cell anaemia has a similar etiology 

Nore: We wish to acknowledge the help of Dr. John D. Battle, Jr., of the Department of Hematology 


of the Cleveland Clinic. and of Dr. Stanley Goldhamer of the Department of Hematology of Mount Sinai 
Hospital of Cleveland 
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DIRECT SURGERY IN SEGMENTAL ARTERIOSCLEROSIS * f 


BY ORMAND ©, JULIAN, M.D., WILLIAM 8S. DYE, JR., M.D., WILLIAM J. GROVE, M.D., 
AND JOHN S. OLWIN, M.D., CHICAGO, ILLINOIS 


From the Department of Surgery, Uniwersity of [linois College of Vedicine, and the Surqical 
Services of Saint Luke's Hospital and Presbyterian Hospital, Chicago, and 
Veterans Administration Hospital, Hines 


for many years attention has been directed principally toward indirect measures of 
treatment in obliterative arterial disease. The many reports pertaining to experiences with 
lumbar sympathectomy in the treatment of arteriosclerosis of the lower extremities have 
served to establish the indications, expectations, and limitations of this form of treatment, 
Non-surgical measures utilizing various drugs which diminish the activity of the sympa- 
thetic nervous system have been found to be entirely inadequate for patients with arterio- 
sclerosis. Direct surgical attack on the obstructive arterial lesions of arteriosclerosis has 
been investigated since 1947. The techniques have taken two directions — thrombo- 
endarteriectomy and segmental resection with graft: replacement. 

Thrombo-endarteriectomy or intimectomy has been developed in) various man- 
ners! 2 8 whieh differ from each other only in detail. The methods 
reported by these authors all result in the removal of the inner portion of the diseased 
vessel, which consists of its intima and the internal portions of the media. When the 
arteriotomy wounds necessary for this removal have closed, the end result is a vascular 
evlinder lined by the plane of separation through the media of the vessel. Such a surface 
is wettable, if not absorbent; the success of all such methods has depended upon meticu- 
lous, continuous heparinization usually administered locally through a tiny polyethylene 
tube introduced into the artery above the area of the operation®. Thrombo-endarteriec- 
tomy proves dependable only in arterial channels of major size or, in the case of medium 
vessels such as the superficial femoral, only for removal of a short obstruction. Conse- 
quently, its continued use is largely confined to the lower end of the aorta and the common 
iliae arteries. 

Surgical treatment of segments of obstruction to the major vessels which provides 
for an intimal lining consists of resection of the segment and replacement with a vessel 
graft. The use of vein grafts for this purpose has been reported by Fontaine and his asso- 
ciates © 7) Kunlin, Bouchard, and Julian and Dye. 

Certain clinical features are recognizable in cases of segmental occlusion in arterio- 
sclerosis Which form a basis for the primary selection of patients for such treatment. The 
patients in this group ordinarily have, as their sole complaint, intermittent claudication. 
The other common complaints of arteriosclerosis, such as rest pain, cramps, coldness, 
pallor and paraesthesia, are usually absent. This is due to the fact that in segmental 
obstruction the slow development of the occlusion stimulates the formation of an adequate 
collateral system, which, because it re-enters the main channel below the obstructed seg- 
ment, is sufficient during rest to supply all needs of the tissues. During exercise, however, 
such a collateral system is unable to provide the increased blood flow required and pain 
results. Because of the adequacy of supply during rest, these patients often show no signs 
in the tissues of the feet suggestive of arterial insufficiency. There is no ulceration, cyanosis, 
or atrophy of the skin. “Skeletonization”’ caused by atrophy of the small muscles of the 
foot is similarly absent. On examination it is noted that in spite of the absence of ischaemic 


* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 
January 27, 1953 

t Reviewed in the Veterans Administration and published with the approval of the Chief Medical Di- 
rector. The statements and conclusions published by the authors are the result of their own study and do not 
necessarily reflect the opinion or poliey of the Veterans Administration 
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Fig. 1: Preoperative arteriogram of a man, fifty-five vears old. Onset of svmptoms had been at twent 
ears, following the femoral tracture 
hig. 2: Aortogram of a man, forty-eight vears old, made eleven vears alter fractures of the transverse 


processes of the lumbar vertebrae 


changes there is an unexpectedly high loss of palpable pulses and a high, relatively abrupt 
diminution in the oscillometric indices on the limb 

This combination of symptoms and signs the single symptom of intermittent elaudi 
eation, the lack of signs of tissue ischaemia, and the high loss of pulses in the extremits 
constitutes a svndrome on the basis of which further study is indicated. Such further study 
consists of roentgenographic outlining of the arterial system, either the lower abdominal 
aworta and its branches or the vessels within the extremity being visualized, depending on 
the route of injection of the contrast medium. The arteriogram often shows the entire area 
of pathological involvement, including the upper end of the obstruction, the collateral 
cireuits, and the main channel distal to the obstruction which has been filled through the 
collaterals 

Certain mechanical features of the obstructions ordinarily seen are of interest. These 
segments are found in fairly uniform locations. The aortic bifurcation, the femoral bifurea- 
tion, and the adductor hiatus are the common points at which short segments occur. Long 
areas of obstruction most often seem to begin or end at one of these locations. Obstruction 
of the popliteal artery is a less frequent but characteristic location. These points in the 
arterial system of the lower extremities seem to be those at which the vessel is continually 
subjected to stress in normal activity. The bending of the vessel at the groin and knee and 
the constant contact with the rigid adductor hiatus in the adductor magnus tendon pro- 
vide such trauma. It is less clear how trauma plays a part in the selection of the aortic 
bifurcation as a favorite site for arteriosclerotic obstruction. The abrupt, equal division 
of the forceful aortic stream into two channels may provide an extra expansile force here. 
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More distinet evidence of the factor of trauma in chronic segmental occlusion Was seen 
in two of our eases in which the obstruction was opposite a long heale 1 fracture. In one of 
these, the arterial lesion was directly opposite an old healed fracture of the femur (Fig. 1 
In the other, the aorta and the common iliae arteries were the site of the arterial disease 
In a patient Whose lumbar transverse processes had been fractured by an indirect 
trauma (Fig. 2). Resection and replacement by a vein graft restored the femoral arterial 
channel in the former patient and resection of the aortic bifurcation is planned for the 
other. These cases provide evidence that arterial changes may be late complications ot 
fractures 

It is the conclusion olf most authors reporting cusses ob resection and replacement by 
a graft that adequate filling of the channel distal to the obstruction and the absence of a 
significant degree ol arterial disease in the maim channe! both above and below are neces- 
“sary before suceess may be expected from the procedure 

Replacement of the defeet produced by resection of an obstructive segment in the 
lower extremity, particularly in the superficial femoral artery, has been aecomplished 
through the use of the autogenous superficial femoral vein or saphenous vern in most cases, 
We have previously reported, in addition, the use of homologous saphenous veins for re- 
ment of the superficial femoral artery 

Arterial homografts for the replacement of arterial segments was first reported in a 
clinieal series by Gross and his coworkers in T9419. Cross later used homologous artery 
gralts to replace the defect in the thoracte aorta following resection of a coarctation 
Swan. Maaske, Johnson, and Grover reported resection of a thoracic aortic aneurysm with 
use of such material. Lam and Aram reported such a case in 1951 Dubost and his coworkers 
reported resection of an abdominal aortic aneurysm in 1952. In 1951, Oudot reported on use 
of vascular grafts in thrombosis of the bifureation of the aorta. This same surgeon has been 
mentioned by Leriche in an unpublished discussion of a paper by Lam and Aram as hav- 
ng resected three nxortic bifurcations and having placed hifurention homogratts im the de- 
fect. Schafer and Hardin added the technique of tempbrarily shunting the arterial stream 
through polyethylene tubes to permit the occlusion during surgery of vital vascular seg- 
ments such as the arch of the aorta. These authors deserihe | resection of the lower ab- 
dominal aorta for aneurysm and replacement by a hofhograft which remained patent; 
however, the patient died on the twenty-ninth postopefiative day because of rupture ot 
the aorta above the graft 

An arterial. rather than a venous, graft for replacement of a detect in the thoracic ot 
abdominal aorta, particularly at the region of the bifureation, would appear to be neces- 
sary because of the high pressure and large size of the vessels fnvolved. The safety and 
dependability of arteries stored and frozen cannot be said to have been thoroughly tested, 
but results of the experimental work in the main have been more than satisfactory. Clinical 
experrences have of course been observed for too briet a period fo give an indieation of the 
long-term results 

The purpose of the present paper is to present further experiences with autogenous 
and homologous vein-graft replacement of segments of the superficial femoral artery, as 
well as experiences with three cases of resection of the abdominal aortic bifurcation and 
replacement by an arterial graft. One ot these patients has been followed for nine months 
since surgery and will be deseribed in detail. We have pres iously reported resection 
of lengths of the femoral artery varying from eight to thirty-eight centimeters with 
replacement by a vein graft. Of nineteen operations I this series autogenous gratts 
were used in sixteen and homologous vein grafts were used in three. The autogenous 
vrafts were taken from the saphenous vein or superfieial vein of the sume extremity 
The homologous vein grafts were taken from another subject by ligation and. strip- 
ping of the saphenous vein performed on the same day to avoid problems of preser- 


vation. 
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FOLLOW-UP ON PREVIOUSLY REPORTED CASES 


It is of interest to state at the outset that no instance has occurred among the origina! 
eighteen patients in which a demonstrated successful graft has become occluded. The 
longest follow-up period is twenty months and the shortest eight months. Ten grafts in 
nine patients have been examined for estimate of patency of the graft in the postoperative 
period mentioned. The results of this examination are recorded in Table I 

In two patients of the original group!, actually the first two in whom the procedure 
vas undertaken, an autogenous vein graft was taken from the superficial femoral vein of the 
ame extremity. These two grafts were found to be of very large diameter Compared to 
the diameter of the artery into whieh they were implanted. This was believed to be haz- 
ardous to continued patency for two reasons. First, it was feared that the artificial aneu- 
ryvsm might have a tendency to become larger because of some pressure relationships 
produced by the variation in size of the lumen. Second, it seemed that the tendency for 
the vem to thrombose might be inereased because of the eddies and agitation of blood 
flow through the enlarged area within the graft. Much attention has been paid to these 
possibilities and the first patient (I. H., Case 1, Table 1) was studied by arteriogram at 


the end of eleven months and at seventeen months. No change in caliber was noted. The 


second patient in whom a femoral vein of large diameter was implanted (P.S., Case 2, 
Fable T) has maintained his restored distal pulsations for almost as long as the first. In 
this patient repeat arteriograms after three months have not been taken. Examination 
of the area of thigh over the graft, however, did not disclose any abnormal pulsation or 
bruit. This patient had a most interesting course in addition to the large size of his graft 
and will be mentioned again 

Three of the initial group of patients were given homologous saphenous-vein grafts 
Phese were removed trom donors by stripping and were used immediately. Two of these 
grafts have remainod patent during the present period of study (J. T., Case 8, and D. O 
Case 12, Table | Vhile the third was recorded as a failure because of a thrombosis im- 
mediately atter operation. Phese patients have been watched for evidence of tissue reaction 
to the homologous vein, on the assumption that the first sign of such a reaction would be 
the disappearance of the distal pulses and an inflammatory reaction in the operative site 
Phe possibility of an homologous-serum jaundice has also been kept in mind. Since none 
of these events came about, a few more direct transfers of vein grafts from donor to sub- 


ject have been carried out and will be reported 


LDDIETIONAL CASES OF VEIN-GRAFTING 


Pen additional patients have been operated upon with six failures (Table LL). In one ot 
the six failures the graft staved open for four months (Case 5, Table TL). This increased 
rate of failure does not seem ominous, because of the small additional sample and because 
irteries Which showed more advanced changes above and below the obstruction have been 
operated upon in the hope of improving the technique of making the anastomosis to the 
arteriosclerotic vessel. Seven autogenous grafts and three homologous grafts were at- 
tempted. Autogenous gratts accounted for two of the successful cases and all three of the 
homologous gratts were demonstrated to be open during the postoperative period. One 
of the latter, however, closed suddenly at the end of four months. This is the first instance 
in Which we have observed obstruction of a gratt or of an adjacent artery in Which im- 


mediate restoration of pulse has been accomplished 
CAUSES OF FAILURI 


Phere appear to be two principal causes of failure. The problem of anticoagulant 
therapy has been mentioned; failure in this connection may be due (1) to failure to use 
anticoagulant at all and (2) to the development of hematoma as a complication of heparin 
therapy. Hemorrhage and hematoma formation in the extensive wound required for re- 
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section of a large portion of the superficial femoral artery have been disturbing im their 


frequency. For this reason, a number of vein grafts have been placed, heparin being used 
as always to irrigate the regions of the anastomoses and to irrigate and flush out the graft 
before insertion, but postoperative use of heparin has been avoided. [n those cases in which 
heparin has been used and hematomata have formed, only one graft has remained patent 
in this case success occurred in spite of a hematoma of significant size. The development ot 
infection in the hematoma together with subsequent hemorrhage from the proximal artery 
accompanied the failure in one case. Another instance of hematoma and infection was 
complicated by the total devitalization and necrosis of the sartorius muscle, whieh had 
evidently been devascularized excessively in the long exposure needed tor resection of the 
femoral artery 

From our cases it is impossible to say that the best results are dependent upon the 
use of anticoagulants. Ideally it would seem that anticoagulants would ensure the highest 
percentage of good results. We believe, however, that the placing of a graft of good diam 
eter together with the presence of good retrograde flow from the distal segment, ensuring 
a rapid flow of blood through the graft at the end of the procedure, is probably the most 
important. Needless to say there is a considerable amount of uncertainty in regard to the 
use of anticoagulants 

Another cause of failure has been the poor selection of cases. When the indication ot 
essential normalcy of appearance of the arteriogram above and below the segment of 
obstruction has been rigidly adhered to, these procedures have been relatively dependable 
If extensive disease is encountered in the arterial segment to which the anastomoses must 
be made, disappointment is frequent. This has occurred through failure of the arterio- 
gram to record faithfully the extent of the disease process In the arterial segments. In such 
patients, it has been our practice to excise the diseased inner coat from the arterial ends in 
order that a non-obstructed anastomosis may be made. There is some indication that, at 
least for the distal anastomosis, this seriously diminishes the chance of success. Tt would 
appear that no matter how far such an endarteriectomy is carried distally, the point at 
which the process is stopped will represent a free edge of thickened intima, which will 
ride in opposition to the blood flow leaving the graft. Every tendeney will be present for 
this free edge of intima to be undermined and to allow an itramural hematoma or dis- 
secting aneurysm to form, obstructing the flow of blood, or for the intima to tall into the 
lumen and produce a valvelike obstruction. We have, theretore, tried to overcome the 
need for distal endarteriectomy by carefully dilating the lumen of the blood vessel with 
a suitable hemostat, avoiding any tearin the intima and then constructing the anastomosis 
of the vein graft to the thickened arterial wall, taking care to catch the immermost lives 
on the arterial side in every suture. As will be noted in Table LL, this has mei so far sig 
nificantly improved our ability to use a vein grait in the more advanced cases. Such seri 
ous Measures are not necessary at the proximal end, where the blood flow is ina direction 
which helps to hold the upper end of the endarteriectomized segment in place, rather than 


to produce dissection or falling into the lumen 


SEGMENTAL RESECTION OF THE AORTIC BIFURCATION 


Arteriosclerotic obstruction of the aorta at its bifurcation produces the syndrome ot 
segmental obstruction in its most promiment form, When the lesion is at this level the 
symptom complex has been termed the * Leriche syndrome”; it consists of the complaint 
of intermittent claudication, absence of femoral pulsations, and lack of significant ischae- 
mic changes in the distal parts of the extremities. In the male the additional complaint of 
impotence is often present, probably because of closure of the internal spermatic arteries 

Resection of diseased areas of vessels must be followed in this location by insertion 
of an arterial segment comprising the aortic bifurcation. The essential data pertain to 
three cases in which this has been accomplished, presented in Table TIL. One of these 
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patient vho has been observed tor a sig 
\l ( | TU \ ! tem ort ove old \ dmitted to the Research 
of the Universit on Mareh 3, 1052. In January of 1951, this woman had 
had a severe inate recovel rom this illness, there had been gradu: 
onset of severe pai ny boat} , tremiitic d the patient had had to remain in bed ter several weeks 
Phe patient had no re or changes or coldness of the tin it that time, but after a peris 
ol appr three hie port eous rest pain disappeared and she began to become active 
At the tine ult ion t the Tle hey t eto il} hisalt id on ever 
it nece wt »>stop and rest tor two to three muinutes because o evere Cramp peal 
in both calve both thigt ( ud t oO brought on routinel vhen she was chmbing stirs 
after each five or six stey They t did not con in of rest pain or cramps at night. nor of parnesthesi 
or 
K'vaminatios the patient is essentiaily negative, except for complete absence of the femoral pulse 
nd all pulses distel to the fome Ihe in of the feet was rether pele and cool, but had normal moisture 
ind consistene Venous filling time wv murkedly p 1. The brachial blood pressure was systole 
70 diastolic. The past history of the patient did not mndieate any cardiae condition to suggest in intracardice 
source for an \ translumbar aortogram is revealed a complete bloc 
ol the aorta about four centinete thove the bifurestion. In this sortogram, the collateral branches were 
noted to be present and were a uate to fill the ext Hine arteries on both stele hig. | 
On Mareh 21, 1052. the abdon orta and its intrapelvie branches were exposed through a transpert 
toneal approach, a long left paramedial incision being used. The retroperitoneal space was exposed by re 
flection to the of the sigmoid and descending Phere was a remarkable of 
tissue around the aorta. so that an attempt to free the vessel, particularly at if ition, proved to be 
very difficult. The inferior mesente rte udded the process within the aorta and the lett colon 
vas completel uppled by the veh thre fille eon tt After mobilization was complete, the 
lower aorta and its bifureation were ren ed, Pott retatior umps for hemostasis being used. A gratt 
which had been taken forty-eight hours previously at the necrop i twent ear-old girl and had bee 
stored in saline at 4 degrees centigrade was placed in the detect Lo pon rem il of the clamps and atter com 
pletic not the oth « rteri vere telt to pulsate mma the right femeral and righ 
posterncr trlyial poubse uld be palpated. On the left, no femoral pulse was found. Postoperatively, there wa 
considerable intestinal tleus. but the peat t became ambulatory on the fourteenth da ind was discharged 
on the twenty-emhth da 
On June 1952. since the left femoral pulse had not reappeared, the left ihae vessels were explored 
Ihe lett external thae arter was opened and was found to be clear distally but bloeked just below the site 
of the previous anastomosis. The source of improved blood supply to the lett lower extremity seemed to by 
through the pelvie arteries from the right side entering the left iliac system through the internal thac arter 
Che arteriotomy wound which had been made for exploration was therefore carefully closed. in order that 


this route of supply might be preserved. Palpation of the graft at the time of this operation three months 
ifter its imsertion, showed it to be of the same caliber and to be carrving a normally expansile pulse 
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When she was last seen, the patient was able to walk for a distance in excess of a block, after which 
time she began to have path in the left ealf. The severity of the pain Wwres less than formerly and there were 


no symptoms on the right 
DISCUSSION 


Certain outstanding questions arise from the work presented. These have to do with 
comparative usefulness and safety of autogenous and homologous saphenous-vein grafts: 
with certain points in operative technique; with the selection of patients and an estimate 


of the possibility of extending the procedure to more advanced cases: and, most Important 


of all, with the question of the over-all value of the procedure to patients in whom it 
succeeds 

From a technical standpoint, the implantation of a homologous graft is easier than 
the use of the patient's own vein. Spasm of the vein segment, which is a very troublesome 
feature of an autogratt, is never present in the stripped-out varicose saphenous vein from 
another patient Unless the reciprent happens to have a varicose vein himself, better size 
and muscularity are provided by a homograft. The question of tissue reaction seems to be 
answered by the fact that of the several homografts we have implanted, only one has 
closed after proved initial success 

We have not vet learned whether it is best to remove the segment of obstruction ot 
tolet it remain. Ordinarily, it has been taken out as a possible source of reflex vasospastic 
reactions, as suggested by Leriche. When it has been left: in place the results have not 
been definitely affected by this factor. Another technical problem has been the type ol 
suture most suitable for these anastomoses. We have learned that an everting continuous 
mattress suture between a sclerotic artery and a comparatively thin-walled vein fails to 
provide eversion, For this reason, a simple over-and-over suture is used. Qecasionally 
When the vein was of exceptionally small caliber, the anastomosis was made with inter 
rupted sutures 

Our attempts to replace the obstructed segment of an artery which showed marked 
changes in the non-obstrueted adjacent area have usually resulted in failure. A major 
factor in this has been our reluctance to extend the amount of resection feu enough ite 
the patent area to reach more normal vessels, since we feared the poor result from saeri 
ficing more collateral branches if the graft itself should fail 

Phe value of replacing a local obstruction ino such a generalized and progressive 
condition lies in the fact that the most rapid method of progression availible to the disease, 
namely, propsgation of the thrombus, is removed. With rapid blood flow occurring through 


the artery due to the presence of the vein graft, future difficulty from arteriosclerosis can 


result only when some other area of the artery becomes obstructed. One demonstration of 


alue occurred tin one of the cases in the series (Case 2. Table T). In this patient, during 


the relatively long period of observation, the contralateral extremity, which had been the 
‘good’ limb, has markedly deteriorated, lost its pulses, and become a source of troublesome 
claudication, while the extremity in which the graft had been implanted continues to 
show strong peripheral pulses 

The replacement of the sortie biftureation by an artery gratt cannot be discussed ex 


eept in the light of the question of the long-term fate of the implanted artery 
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CONGENITAL ARTERIOVENOUS FISTULAE OF 
BY RAYMOND M. CURTIS, M.D., BALTIMORE, MARYLAND 


The surgical treatment of congenital arteriovenous fistulae of the extremities has 
been extremely unsatisfactory in the past. This has been due to the very nature of the 
anomaly, with multiple communications between artery and vein, many of them minute. 
Lewis found only thirty cases of congenital arteriovenous fistulae of the extremities 
recorded in the literature up to 1930. In nineteen of these, surgical excision had been 
carried out in an attempt to close the fistula. Surgical cure could be reported in only one 
of these cases, while in eleven cases amputation of the extremity Was necessary 

The first reported case of a congenital arteriovenous fistula of the hand appears to be 
that deseribed in 1867 by Gherint of Milan, ina girl nine and one-half vears old. This was 
treated by proximal ligation of the ulnar and radial arteries. Although it did not progress 
after operation, it was not cured, since the veins remained dilated. Horton and Cchormles 
in 1935 reported two cases of congenital arteriovenous fistulae of the hand. In one, only 
the index finger was involved and it was treated by amputation of that finger. In the 
other patient. there was involvement of the middle and ring fingers, and it was necessary 
to amputate both fingers as well as to perform a wedge resection of the palm tor complete 


eradication, 
ETIOLOGY 


The findings of Sabin and Wollard indieate that in the embryo, arteries and veins 
differentiate from a common capillary plexus and that certain embryonic vessels function 
as arteries at one stage and as veins at another. Congenital arteriovenous fistulae result 
from a failure in differentiation of the common embryonic anlage into true artery and 
vein, and the persistence of a communication between them, producing a short-circuiting 
of blood. This process may persist in a limited area, such as a finger, or it may be so 
extensive as to involve the entire extremity. 

In some instances the abnormal communications seem to reopen, becoming active 
shunts, after trauma to the part. While most of these arise from congenital remnants, it 
may bye possible for such an abnormal communication to develop from the normal arterio- 
venous communications in the neuromyo-urterial glomus, which occur in the hand 
proximal to the capillary bed. Popoff, in 1934, described such an uncontrolled arterio- 
venous anastomosis which developed following cellulitis of a finger; the Sacquet-Hover 
canal of the glomus became inefficient as a result of the inflammatory process and acted 


as an arteriovenous fistula 


CLINICAL MANIFESTATIONS AND DIAGNOSIS 


Varicose veins are always associated with congenital arteriovenous fistulae. One 
must alWays suspect an anomaly such as congenital arteriovenous fistula of the hand ina 
patient who presents himself with varicose veins of the upper extremity and a wound 
which fails to heal. Such a wound may follow even a trivial injury. Chronic ulceration of 
a finger may be followed by gangrene. The extremity or the part of an extremity that is 
involved may be either hypertrophied or normal in size. Phe skin temperature of the 
affected part is usually higher than that of the normal member. As a rule, neither a bruit 
nor a thrill can be elicited due to the small caliber of the anastomotic channels, but in 
some instances these channels may be large enough to produce both clinical signs. Brady- 


cardia or a decrease in the heart rate, usually of from four to eight beats per minute, ean 


* Read at the Annual Meeting of the American Society for Surgery of the Hand, Chieago, [linois, Janu 
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ometimes be demonstrated when the artery above the site of the fistula is compressed 
Asa result of the shunt of arterial blood to the venous side, the oxygen saturation of the 
enous blood can be used as a diagnostic sign of the presence and location of the anomaly, 
us proposed by Veal and MeCord, and postoperatively to determine if the eradication has 
been complete, as advocated by Horton and Ghormley. Cardiac enlargement is not, as a 
rule, a complication of congenital arteriovenous fistulae, due to the small caliber of the 
communications. However, occasionally the channels will be large enough to produce a 
change in the heart size as in acquired arteriovenous fistulae. The systolic and diastolic 


blood pressure in some instances is elevated in the involved arm when compared to the 


opposite normal extremity 


ARTERIOGRAM 


Phe actual area where the communications exist and the completeness of the surgical 
eradication ean best be demonstrated by the arteriogram 

hor inspection of the arterial supply of the hand and the forearm, a small incision is 
made under local anaesthesia over the brachial artery in the brachium. This is done under 
tourniquet, by the use of the sphygmomanometer cuff which is wrapped around the arm 
as close to the shoulder as possible and covered with a gauze bandage to prevent ballooning 
vhen the pressure is elevated. Onee the brachial artery has been exposed, the extremity is 
elevated for three minutes to allow compiete emptying of the blood from the arteries and 
eins. The blood-pressure cuff is then inflated to 300 millimeters of mercury. By the use 
of an [S-gauge needle, thirty cubic centimeters of diodrast is injected into the artery. The 
first roentgenogram is made immediately after the injection. The sphygmomanometet 
cuff is then deflated to systolic pressure and a second roentgenogram is made. The pressure 
in the cuff is next deflated to diastolic pressure and a third roentgenogram is made. The 
last roentgenogram is made after the sphygmomanometer cuff has been deflated to zero 
for several pulse beats and then remflated to S\ stolie pressure 

Phe characteristic findings of the arteriogram in congenital arteriovenous fistulae as 
previously reported by Allen and Camp are 

1. Dilation of the arteries leading to the fistulae; 
2 Absence of normal Huimig of the arteries distal to the fistulae; 


3. Pooling of thew feriographice medium in the region of the fistulae. The pattern 
made by the Cosist medium is suggestive of snowflakes in the region of the communi- 


Appearance of the contrast medium in the veins distal to the point of injeetion 
im the first x-ray, while the proximal arteries are still oecluded, indicates an arteriovenous 


fistula 


CASE REPORTS 


Case bo A man, forty-six vears old, was admitted to the Union Memorial Hospital Accident Room on 


April 13, 1948, because of profuse spontancous hemorrhage from a ruptured varix on the volar surface of 
the right hand 

He had been a carpenter since the age of fifteen, and had had no trouble with his hand. In L934, after strik- 
ing a» man in the abdomen with his fist, his hand had become badly swollen, eechymotic, and tender, particu- 
larly in the palm. The ecchymosis and pain had gradually disappeared, but the palm of the hand had remained 
<wollen. In LO41 he first noticed the enlargement of the veins on the forearm and dorsum of the right hand 
ind the appearance of small dilated veins on the volar surface of the ring and little fingers. In July 1945, an 
ulcer had developed on the tip ef the little finger, which became gangrenous despite all types of treatment 
On October 26, 1945, the patient had been admitted to another hospital where the gangrenous ring and little 
fingers had been amputate 1 at the metacerpophalangeal joint Postoperatively, there had been several 
episodes of profuse hemorrhage from the wound, which were controlled by resuturing and compression 
Two attempts had been made in December 1945 to excise the abnormal communications, without success 
Phe patient had left the hospital when amputation of the extremity was recommended. Following discharge 
he had had numerous spontaneous hemorrhages as a result of ruptured varices in the amputation stump 

Physical examination was normal except for the findings in the right upper extremity. Blood pressure in 
the right arm was 150 svstolic and 86 diastolic: in the left arm it was 124 svstolie and 78 diastolic. The veins 
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Fig. I-A 
Case 1. A photograph made on December 7, 1948, shows the preoperative appearance of the hand 
with dilated veins on the dorsum of the right hand, and chronic uleeration over the amputation 
stumps of the fourth and fifth metacarpals, compared to the normal left hand 


Fig. 1-B 
X-ray of both the right and left hands, December 7, 1948, shows decreased density of all bones ot 
the right hand as compared to the left, and the characteristic “‘moth-eaten’’ appearance of the 
fourth and fifth metacarpals, right hand 
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in the forearm and in the dorsum of the right hand were greatly dilated. The ring and little fingers had been 
imputated at the metacarpophalangeal joint (Fig. I-A). A thrill could be palpated over the veins in the 
egion of the palm, over the ulnar and radial arteries at the wrist 


dorsum of the hand, in the hypothensar 
nd over the deep branch of the radial artery in the elett between the thumb and the index metacarpal. A 


bruit could be heard over the hypothenar ares and over the adduetor Space between the thumb and ides 


metacarpal bones. This bruit was continuous in character, but it was accentuated with each heart beat 
being louder in systole. The maximum surface temperature of the right hand at the wrist was 07.8 degrees 
Fahrenheit as compared to 96.4 degrees Fahrenheit at the same point on the left wrist. A decrease in the pulse 


rate of from four to six beats per minute was produced by compressing both the radial and the ulnar arteries 

On December 7, 1948, roentgenograms of the two hands (Fig. 1-13) revealed no difference in size, There 
were small areas of decreased density in the fourth and fifth metacarpals, producing a “ moth-eaten” appear- 
ance. An arteriogram of the right forearm and hand, following the injection of thirty cubic centimeters ot 
diodrast, showed in the first picture that most of the contrast: medium was filling the veins of the forearm 
having short-cireuited the capillary bed by way of the abnormal communications The major group of these 
abnormal channels appeare dto be in the region of the hi pothenar eminence, where the characteristic snow 
flake appearance was seen. The proximal arteries in the forearm were extremely dilate 1, and onty in the index 
finger and thumb could one make out the volar digital arteries (Figs. 1-C and 1-D) 

On January 31. 1049. the ulnar artery was excised with the adjacent dilated veins, including the ab- 
normal communications from the lower third of the forearm. This excision extended into the palm with a 
block excision of the skin, the filth metacarpal, and the hypothenar muscles, and the superficial volar arch, with 
excision and ligation of all vessels in this area. Care was taken to preserve the volar arteries to the index and 
middle fingers and thumb, the volar digital nerves, and the motor branch of the ulnar nerve (Fig 1-k) 

Microscopic examination of excised tissue showed thinning of the arterial wall, with hypertrophy and 


dilatation of veins 


1-C Fig. 1-D 
Arteriograms, December 7, 1948 
Fig. 1-C: Shows enlarged tortuous ulnar artery injected, and the characteristic puddling of diodrast, 
primarily in the hypothenar area, with numerous veins visible on the ulnar aspect of the hand in the 
first \X-ray 
fig. 1-D: Shows enlarged and tortuous radial artery injected. No digital vessels can be visualized 
in the middle or index fingers, or in the thumb 
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Postoperatively, examination revealed a thrill and bruit stall present over the radial artery in the 


adduetor space between the thumb and index metacarpal hones. On February 25, 


1049, the radial artery and 


an adjacent dilated vein were excised, and several communicating vessels from the radial artery to adjacent 
veins were ligated The radial artery excision extended to the pronrat where the dec Pp braneh of the radial artery 
passed into the palm at the border of the short adductor muscle Since June 1949, the patient has been work 
ing as a carpenter, using the right hand for all types of heavy work and hammering. An arterlogram on 
November 18, 1952, (Fig. 1-F) revealed no evidence of any venous filling, and diodrast could be seen entering 
the volar digital arteries of the index finger At this time the interosseus tendons to the middle finger were 


tenotomized, and the terminal 
phalanx of the middle finger was 
amputated to allow flexion at the 
proximal interphalangeal joint, 
which had been held in rigid ex- 
tension by the shortened interos- 
seus muscles to the middle finger 


Case 2. A woman, fifty-two 


years old, Wiis seen On November 


11, 1950, because of pain and dis- 
coloration of the tip of the right 
middle finger 

In 1930 the patient had 
burned the right hand and the 
right middle finger had become 
secondarily infected following the 
burn. She stated that in) 1945 
some swelling of the right middle 
finger first appeared. April 
1049, -the skin over the volar as- 
peet ol the terminal phalanx he- 
gan to split and a small fissure 


developed, which was painful and 


Fig. Schematic diagram 
showing relative positions of 
the arteriovenous communica- 
tions and the sites of ligation 
and excision of ulnar arteries in 
procedure A, and of radial ar- 
tery in procedure B. (Drawing 
is of a left hand, but Case 1 
involved the right hand 

Fig. 1-F: Arteriogram made 
November 18, 1952. Digital ar- 
teries in the index finger and 
the thumb are visible. The 
vascular supply to the hand and 
fingers is maintained by a 
greatly dilated interosseous ar- 
tery arising from the ulnar 
artery. There is) no venous 
filling, but there is some sug- 
gestion of puddling of diodrast 
in the region of the carpal bones 
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Types of fistula 


hiv. 2-A: Cause 2. This photograp! on 
December 21, 150, shows discoloration over Cae f Volar digital arteries 
tip of the finger, and dilated vers over base ot whee, 


finger 


Fig. 2-B: A preoperative arteriogram made on 

December 21, 1950. The arterial tree is well out 

lined. Puddling of the diodrast in the region of the Fig. 2-D 

proximal interphalange tl joint ports out the ares 

of arteriovenous communications. Some of the veins in this region are filled on this first: x-ray 
Fig. 2-C: The amputation stump in September 1952 


Fig. 2-D: A schematic diagram showing the sites of the fistulae and the types of communications found 
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beesuse of a suspicion of paronychia, but only blood was obtained. 


ARTERIOVENOUS FISTULAE OF 


HAND 


|. The skin at the base of the fingernail had been opened several times by 


it 


local doctor 


Physical examination showed no abnormality except in the right hand where, over the dorsum of the 


right middle finger, there were numerous dilated and engorged veins. At the base of the fingernail and over 
‘on of extreme redness, almost inflammatory in nature (Fig 


the tip of the finger there was an ar 
found to be due to dilated venous 


Fig. 3-A: Case 3. A photo- 
graph made August 5, 1952, 
shows chronic ulceration of the 
right thumb 

Fig. 3-B: Dilated veins of the 
dorsum and base of the thumb 
before operation 

Fig. 3-C: An arteriogram 
made August 5, 1952, shows 
good arterial tree but no filling 
of the digital urteries of the 
thumb, or of the radial side of 
the index finger. The area of 
arterbovenous communications 
is Characterized by puddling ot 
diodrast in the thenar area and 
over the metacarpal bone of the 
thumb. One large vein can be 
seen filled with diodrast in the 
x-ray shown on the radial side 
of wrist and forearm 


hig. 3-D: An arteriogram 
made on December 8S, 1952, 
shows some puddling of diodrast 
over the proximal phalanx ot 
the thumb. One vein on the 
dorsum of the thumb can be 
seen filled with diodrast in the 
x-ray shown 


sinuses filled with oxygenated arterial blood 


-A). This was 
No thrill or bruit. could be 


Fig. 3-C 
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definitely made out. The finger felt spongy throughout and appeared lurger in diameter than the left middl 
finger, although they were equal in length 

On December 21, 1950, an arteriogram was made after twenty cubic centimeters of diodrast had been 
injected into the right brachial artery. The first roentgenogram revealed that the arterial tree was well 
outlined in the hand and fingers, with the exception of the middle finger, where no contrast: medium could 
he seen to enter the distal part. The venous system of the middle finger, however, was well outlined, with an 
area of puddling over the middle phalanx, which showed the characteristic snowflake appearance (Fig. 2-1) 

\ teleoroentgenogram of the chest revealed the heart to be of normal size 

On December 22, 1950, an incision was made on the radial side of the left middle finger from base to 
tip, and six dilated tortuous communications were seen. The artery and vein with their abnormal communi- 
cations were excised, On May 25, 1951, because of persistent complaints of pain and poor healing at the tip 
of the finger, the finger was re-explored on the radial and the ulnar aspects from base to tip, and the volar 
artery and vein on the ulnar side of the finger were excised, with several abnormal communications (Fig. 2-D) 

Microse opie sections of the excised tissue presented cross sections of both arteries and veins. The lumen 
of the artery was greatly distorted, and there was variation in the thickness of the wall with interruptions 
particularly in the media. Organized and recanalized thrombi were seen forming part of the intima. The 
vein was tortuous and dilated with some fibrosis. The patient continued to have pain and on June 13, 1952 
the finger was ar iputated through the proximal phalanx. The patient has had no symptoms in the hand 
since this operation (Fig. 2-C) 


A man, thirty-one vears old, was admitted to Veterans Hospital, Fort Howard, Maryland, on 

May 1, 1952, complaining of a painful chronic ulceration on the tip of the right thumb 
In April 1952, while loading lumber onto a truck, the patient had a splinter enter the tip of the right 
thumb. The next day he was seen by a local doctor who treated him with intramuscular penicillin and soaks 
of boric acid solution because the thumb 
had become infected. Within a few days 
an area of gangrene developed about the 


Ulner Artery ~~Radial Artery 


Kia. Fic. 3-1 
Fig. 3-le: A schematic diagram showing the relative positions of the arteriovenous communications 
found at the first operation, August 14, 1952 
Fig. 3-F: This photograph, made on December 8, 1952, shows ulceration healed 


* Case report from the Veterans Administration ——— Fort Howard, Maryland. Reviewed in the 


Veterans Administration and published with the approval of the Chief Medical Director. The statements 
and conclusions published by the author are the result of his own study and do not refleet the opinion or policy 
of the Veterans Administration 
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wound, which gradually sloughed, leaving a large uleer involving most of the volar surface of the terminal 
phalanx of the thumb 

Physical examination was essentially negative except for the findings in the right hand. There was a large 
ulcerating wound on the volar surface of the right thumb (Fig. 8-). Numerous dilated veins were visible on 
the dorsum of the thumb, in the adductor cleft between the thumb and index metacarpal bones, and on the 
thenar area of the palm. No thrill o¢ bruit could be made out 

On August 5, 1952, thirty cubic centimeters of diedrast were injected in the brachial artery and an 
arteriogram of the right hand revealed the arterial tree well outlined in the hand and all the fingers. In the 
thenar area there was puddling of the diodrast in the characteristic snowflake pattern and in the first x-ray 
a large superficial vein along the radial side of the forearm was filled with diodrast. The volar digital arteries 
of the thumb did not fill (Fig. 3-C). The terminal phalanx of the thumb had the characteristic ‘‘moth-eaten” 
appearance in the roentgenogram. Teleoroentgenograms showed no cardiac enlargement 

On August 14, 1952, the superficial branch of the radial artery was ligated and the following were ex- 
cised: the skin of the thenar area of the palm and of the flexor surface of the thumb, the volar digital arteries 
of the thumb and all vascular structures in this area, including numerous arteriovenous communications 
(Fig 3-E). The thenar muscles, the long thumb flexor tendon, and the volar digital nerves were preserved 
intact. The denuded ares. was then covered with a thick dermatome skin graft. The ulceration of the thumb 
healed slowly 

Following operation, an arteriogram was made on December 8, 1952, and the first x-ray revealed that 
there was still an area of puddling with snowflake appearance over the proximal phalanx of the thumb, and 
that one vein on the dorsum of the thumb had filled (Fig. 3-D). Cliniesl examination showed that there were 
still some dilated veins on the dorsum of the thumb, connected with one dilated vein on the flexor surface of 
the forearm 

This patient was readmitted for operation on Mareh 3, 1958, at which time the remaining abnormal 
communications on the dorsum of the thumb were excised by removal of a dilated and tortuous dorsal artery 
and adjacent veins, together with numerous abnormal communicating vessels. The incision healed readily 
and the patient returned to work as a laborer. The dilated vein on the volar surface of the forearm has 


diminished in size 


CONCLUSIONS 


Multiple arteriovenous communications in the hand usually have their origin in 


congenital remnants of the embryonic anlage of the arteries and veins. However, such 
abnormal communications may also develop from the normal arteriovenous communica- 
tions which oceur in the hand and are known as the neuromyo-arterial glomus. In this 
event, this structure apparently becomes uncontrolled as a result of damage. In one of the 
three cases reported here, arteriovenous fistulae developed in a finger after a burn became 
infected. This may be an example of the latter type of pathogenesis. 

The diagnosis of congenital arteriovenous fistulae is best made by the arteriogram, 
since it shows the site of the abnormal communications. The operative procedures for the 
eradication of these minute anastomotic channels must accomplish this end with the least 
possible sacrifice of the function of the hand. The exeision must be staged, in some in- 
stances, to allow adequate collateral circulation to develop between stages. Excision of 
the skin overlying the lesions, with replacement by pedicle or other types of skin graft, 
may be necessary in order to excise all communications. The operations are best carried 
out under tourniquet. A postoperative arteriogram provides the best evidence of adequate 
excision 

There was no indication in the three cases reported that surgical intervention caused 
the process to extend into areas where a normal vascular tree existed. One case has been 
followed for four years without evidence of recurrence. 

Exeruciating pain in an area of ulceration was a constant finding in the three patients 
and this was not relieved until healing had occurred 

Although it may not be possible to eradicate every one of the tiny arteriovenous com- 
munications in a given patient, in most instances where the process is localized they can 
be eradicated sufficiently to allow healing to take place and to prevent progressive gan- 
grene and loss of function of the hand. 

It is of utmost importance to recognize the clinical entity early and to institute 
radical surgical treatment before the process causes irreversible changes in the extremity. 
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In one of the patients deseribed, such an irreversible change had taken place and an 
amputation of the involved finger Was necessary In the other two CHSES, adequate OXCISION 


preserved the remaining hand funetion 
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DISCUSSION 


Dr. Georce Vo Wersrer, Pasapena, Catirornta: Dr. Curtis’ paper and accompanying illustrations 
cover a subjeet which ts of considerable interest, although the condition is relatively infrequent. The paucity 
of reports in the literature is a little deceptive, however, as several such cases in a period of a few years 
have occurred in my limited personal experience. Similar unrecorded cases are undoubtedly the experience 
of other surgeons interested in this field of surgical pathology 

In his paper, Dr. Curtis searcely emphasizes the correlation between congenital arteriovenous fistula and 
hemangioma of the upper extremity. In most cases, these fistulae first: appear as hemangiomata of the 
cavernous type. An example of this is a recent case of ours, a child six months of age, who, after birth, had a 
slight redness over the distal head of the radius. This increased to a definite capillary type of hemangioma 
within three to four weeks and was treated by a dermatologist by the application 0 carbon-dioxide Snow 
without effeet, exeept for scarring of the skin surface. The lesion progressed to a rapidly growing cavernous 
tvpe of hemangioma covering much of the distal third of the forearm during the next few months of lite 
When first seen at six months of age, the child showed definite evidence of congenital arteriovenous fistulae 
Other lesions, occurring in middle life, undoubtedly have their origin, as Dr. Curtis points out, in the common 
embryonic capillary plexus, but they are indistinguishable from small cavernous hemangiomata 

Geschicktier and Keasby “ina review of 570 cavernous hemangiomata showed that forty (or 7 per cent 
of them urred m the hand and forearm. Chamberlain and Pence rgruss in stated that approximate! 
5 per cent. of cavernous hemangiomata occur in the hand 

early recognition and treatment of cavernous hemangiomata will prevent some later arteriovenous chan 
nels from developing. In this connection, one should caution against the use of x-ray and radium therapy 
because of the effeet on th epiphy ses and growth Moreover, the atrophy of the skin and subcutaneous 
structures, following such treatment, is at times crippling and disastrous. In one instance, an epithelionia 
was seen to have arisen in the irradiated searred area on the arm in a female patient twenty-three vears of 
age following treatment of a cavernous hemangioma in infaney. Watson and MeCarthy © in 1940 stated that 

With the exception of superficial capillary lesions and large inaccessible tumors, application of sodium 
morrhuate is the method of choice for treatment of cavernous hemangiomas at Memorial Hospital. This 
solution has been used with increasing frequeney since it was first imported in 1935.” Certainly sclerosing 


ther ipy or surgery o1 both are indieanted in the | irger lesions. Elkin and ¢ ‘ooper ‘in 1047 stated that hemor 
rhage, malignant degeneration, and progression to cirsoid aneurvsms are further indications for radical 
extirpation of such cavernous hemangiomata. In their series of nineteen cases, two were in the hand 

In the diagnosis of arteriovenous fistulae, clinical signs, such as elevated skin temperature, which D1 
Curtis has mentioned, and an occasional sight bruit are usually present. Cardiac enlargement and failure 
occur ma the late cases and are definite complications of arteriovenous fistulae, as shown so beautifully in the 
monograph of Emile Holman ° in L937. The differential of blood-pressure readings in the two arms is a most 
constant finding in advanced cases 


Differences in length While not demonstrated in Dr Curtis” cases, are nicely shown In recent 


ease cared for by Dr. Thomas W. Stevenson and myself, in which the bone length, as measured on the x-ray 
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films. showed an increase in length of the ulna of one centimeter on the affected side and of 1.5 centimeters ot 
the radius on the affected side. This was in a forty-year-old woman who had had a congenital cavernous 
hemangioma of the index finger and later an arteriovenous fistula. Since these measurements are from long 
hones. and the difference is relatively small, it would be necessary to do bone-length studies on the entire 
upper extremity to determine significant difference in iength in most cases 

While the arteriograms prefented by Dr. Curtis are all that one could wish, I can scarcely agree that 
this isa necessary diagnostic procedure in every case. It is of more academic value for follow-up studies to 
provide an index of the adequacy of excision. Even then clinical observations, and especially the comparative 
blood-pressure readings, provide an almost equally good clinical studs without the arteriogram which is 
not without some risk, however slight 

In conclusion, we would certainly agree with the indications and recommendations of Dr. Curtis but 
would like to call attention to the point that, where arteriovenous communications extend within the marrow 
cavity of the long bones, whether in finger, forearm, or humerus, amputation of the affeeted long bone ts 


the only curative treatment 
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Dr. THowas W. Stevenson, New York, N. Y.: It is a pleasure to discuss the paper presented by Dr 
Curtis. Fortunately, arteriovenous fistulae are infrequent. A good plan of attack has been outlined by Di 
Curtis. The arteriograms which he has shown have been beautifully executed and should be an example for 
us both in diagnosis and in testing the effieacy of the excision. The author states that ‘‘it is possible to exeise 
congenital arteriovenous fistulae’’; but in my opinion a satisiactory outcome Is rarely possible. In such an 
evaluation, sample angiomata, amenable to injection, as mentioned by Dr. Webster in his discussion, should 
be ruled out. The blood pressure and flow rate are so high in the presence ol multiple fistulae that satisfactory 
thrombosis cannot be obtained by sclerosing therapy. Indeed, this is the main cause for most of the symptoms 
produced by this lesion namely, dilated and sometimes pulsating veins leading from the lesion, increased 
heat, chronie ulceration, hypertrophy or enlargement of the part, bruit and thrill, active pulsation and 
spontaneous or post-traumiath hemorrhage. Sometimes the arteriovenous communications act &s shunts, 
eo that there is absence of normal filling of the arteries distal to the fistula. This relative ischaemia may 
diminish the growth of the part and occasionally predispose to actual gangrene, In general, it appears that a 
lesion with a single fistula is relatively easy to correct, but difficulty in treatment increases with the number 
of communications and, if bone is involved, cure without amputation is practically unknown, L wish to pre 


sent briefly three illustrative cases 


Case 1.G. D.. a woman forty-two vears old, had had swelling and discoloration of het right index finger 
with distended veins on the dorsum of the hand for as long as she could remember. In 1951, she had an 
extensive excision and multiple ligation well performed by Dr. George V. Webster. The finger remained 
stiff, semiflexed, dusky, and painful. One month after her last operation she was seen in Chicago with Dr 
Webster. There was a black area at the finger tip measuring I by 1.4 centimeters, extending beneath the 
nail. The skin was dry and hard. There were dilated veins present on the ulnar side of the dorsum ot the 
finger, but no } ulsation. Amputation was ree ommended, One month later, there were pulsations present on 
each side of the base of the finger. The patient again refused to consider amputation, In August 1951, there 
still remained attached dry necrosis of skin, fat, and bone. The veins were more distended There was a 
large pulsating vessel on the ulnar side of the dorsum of the hand. Motion of the other fingers was limited 
ln October LOSL. she was seen with Dr. Webster and Dr. Joseph H. Boyes and again amputation was recom 
mended. On December 7, 1051, the typ was healed except for a 3 by 3 millimeter bone spicule beneath the 
nail. The patient was unable to use the finger and discomfort was great In June 1952, diodrast injection was 
done by Dr. Arthur H. Blakemore. There was a small hematoma in the arm and further embarrassment of 
circulation of the finger. On July 24, 1952, the finger was amputated through the base of the second meta 
carpal. Pathological examination seemed to indicate that all of the fistulous area Was in the distal portion of 
the finger. There were multiple, minute arteriovenous communications, The patient’s condition so far has 


Deen satishactor 


CASE 2 H. UL, a woman thirty-one years old, showed thie type ot lesion that is readily amenable lo 
surgical excision, She fell and injured her right hand at the age of eleven years. There was no open wound 
When she was sixteen, an operation was pert rmed with a diagnosis of hemangioma. Increased dilation of 


veins was noted postoperatively, and prior to the time of exeision on > ptember 28, 1948, a black spot ap- 
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peared at the base of the thumb, and soon a hemorrhage occurred from this area. There were dilated veins 
up the forearm and no radial pulse was felt below the old operative scar. The ulnar artery was unusually 
large and there was active pulsation in the palm. A single fistulous communication was found and complete 


excision Was readily carried out with no serious impairment of other structures 


Case 3. J. C., a four-year-old child, had an extensive hemangioma involving most of the right arm from 
the elbow down, which had been treated with radium since birth. There had developed ulnar deviation of 
the hand, more marked during the past vear, and there had been profuse bleeding for about four days from 
the region of the wrist. The arm was greatly enlarged. Pulsations were visible in the arm and shoulder with 
active thrill and bruit. X-rays showed the humerus and radius longer than on the left, but the ulna was 
shorter. During 1947, 1948, and 1949, six major Operations were performed for ligation of communicating 
vessels, starting with the subclavian ligation. There were multiple scars mostly situated just above the elbow 
The total of these sears completely encircled the arm. An increase in ulceration of the forearm followed the 
last ligation and active hemorrhage took place. The parents would not consent to amputation, The brawny 
searred, hemorrhagic angioma on the flexor surface of the forearm was excised including subcutaneous tissue 
Large venous spaces and large thick-walled arteries were noted passing in all directions through muscles, 
aponeurotic layers, and surrounding tendons. The largest of these vessels measured 6 to 8 millimeters in 
diameter, Despite this unfavorable bed for a graft, a partial-thiekness graft was applied with the tourniquet 
still in place. A firm, constricting bandage was applied. Fortunately, a good take was obtained; however, in 
the ensuing months, numerous areas of capillary hemangioma appeared in the graft. Uleeration again devel- 
oped near the radial styloid and hemorrhage ocourred. By this time, the family had been sufficiently im- 
pressed by the hazard of repeated hemorrhage to consent to amputation, which was done in the supracondylar 
region. Extensive involvement was found in all of the tissues of the forearm and wrist. The finger tips had 
remained diminutive and the ulnar styloid had not developed fully, probably as a result ef the by-passing 
of the normal blood flow. This is the type of ease in which cure by surgery without amputation is incon- 
ceivable 

I wish to thank the author for permitting me to discuss his paper. I agree with him entirely that a 
careful analysis of the case is essential and a well worked out, staged plan of attack is indicated. It is likely 
that an attempt at local excision would be indicated in most cases before reaching the conclusion that 


amputation offers the only sure cure 


Dr. Curtis (closing): [ want to thank Dr. Webster and Dr. Stevenson for their «omments, many of 
which have more broadly emphasized some of the problems that oecur in this particular entity 

As Dr. Webster points out, it is important to remember that arteriovenous fistulae can occur in cav- 
ernous hemangioma. Dr. Mont Reid, in discussing arteriovenous fistulae, felt that we should group together 
pulsating aneurysm, cirsoid aneurysm, and simple angioma as all having arteriovenous communications 

I should prefer not to use sodium morrhuate in the hand to obliterate these abnormal vascular channels 
for fear of producing necrosis and gangrene of functioning parts 

Dr. Webster advocates amputation where the arteriovenous communications involwe bone, This may 
be necessary, as for example, in the tibia. However, if the thumb metacarpal were so involved, [ would 
attempt excision of the metacarpal and replacement with a bone graft 

As to the arteriogram, Dr. Stevenson has pointed out some of its limitations. However, I think it is 
important to recognize this clinical entity early and to do the arteriogram early. In our Case | the initial 
operator had failed to eradicate the process, because a preoperative arteriogram had not been done, and the 
extent of the lesion had not been determined, In our Case 4 the arteriogram after operation indicates incom 
plete eradication of the process 

I want to reemphasize the role which trauma may play. Before leaving Baltimore, | saw a patient who 
had had no trouble whatsoever with his hand until one year previously when he dropped a heavy metal plate 
on the thenar area and had some swelling afterward. At the present time the findings are consistent with 
an angioma with arteriovenous communications of the thenar area. We may have to revise our opinion that 
all multiple arteriovenous fistulae arise from congenital defects. [think it is more than a happenstance that 
they oecur in the thenar and hypothenar area and in the fingers where we know there are numerous arterio- 
venous shunts which can be damaged by trauma and become uncontrollable. [ should like to emphasize the 
necessity for adequate pressure dressings and splinting to the contused hand as measures which may prevent 


the development of arteriovenous fistulae in the normal neuromyo-arterial glomus 
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NYLON MEMBRANE ARTHROPLASTY OF THE KNEE 
IN CHRONIC ARTHRITIS * 


BY JOHN G. KUHNS, M,D., THEODORE A. POTTER, M.D., ROBERT 8S. HORMELL, M.D., AND 
WILLIAM A. ELLISTON, M.D., BOSTON, MASSACHUSETTS 


From the Robert B. Brigham Hospital, Boston 


Arthroplasty of the knee offers unusual problems in chronic arthritis. Many arthro- 
plastic procedures '* have been deseribed since the first report by Verneuil in L860, but few 
successful arthroplasties of the knee have been observed in patients with chronic arthri- 
tis'*®. The reasons for this were the uncertain activity of the disease, the unpredictable 
future course, and the serious involvement of all supportive tissues. Fascia lata, often used 
between the articular surfaces, wore away readily in weight-bearing joints '*. Prior to 1940 
our results from arthroplasty of the knee in chronic arthritis were poor, showing in all 
cases re-unkylosis or only a few degrees of motion. For this reason we sought more durable 
materials to place between the reshaped articular surfaces, Attempts to use metallic onlays 
resulted in failure. Malleable, non-oxidizable metallic sheets were unsuccessful in our hands. 

In animal experiments, thin sheets of various plastics produced little fibrous-tissue 
stimulation and there was none whatever from nylon membrane '’. Nylon is the trade name 
of a plastic used in making strong, durable threads. Nylon membrane is made from powder 
rolled under pressure into sheets from .003 to .005 inch in thickness. Nylon is melted by 
heat, is resistant to chemicals, and does not absorb water *. Hypersensitiveness to nylon 
has been reported’, but we have not found hypersensitiveness in any of our patients. 
This nylon membrane has been used during the past nine years in seventy-seven arthro- 
plasties of the knee for patients with chronic arthritis. Seventy of these have been followed 
for six months or longer and are included in this study. 

The indications for arthroplasty of the knee are not sharply defined. In chronic 
arthritis, while it is conceded that ankylosis of both knees is a severe handicap, ankylosis 
or limitation of motion in one knee is rarely a serious disability. In chronic arthritis rarely 
is one joint alone involved; usually there is serious involvement of many joints. At the 
present time we believe that arthroplasty of the knee is indicated in chronic arthritis when 
ankylosis of both knees is present. If the hips are ankylosed also, they should be made 
moveable before operation upon the knees is contemplated. In knee joints, when the 
articular cartilage has been destroyed and there is constant pain and disability, arthro- 
plasty is the procedure of choice. In osteo-arthritis, when the knee joint shows severe in- 
congruence, When osteo-arthritis is present in both knees, and when prolonged conserva- 
tive treatment has failed, arthroplasty ean produce a useful, painless knee! Since our 
work Was carried out in a hospital devoted to the treatment of chronic arthritis, we cannot 
offer indications for treatment in infectious or traumatic arthritis. 

(mong the contra-indications the first is the presence of active arthritis. The arthritis 
should have been clinically inactive for at least a year before arthroplasty is attempted. 
Poor general health which makes arthroplasty hazardous is a contra-indication. If more 
than one joint in the extremity is ankylosed, the more proximal joint should be operated 
upon first, sinee stiff proximal joints will interfere with the postoperative mobilization of 
more distal ones. In children with juvenile rheumatoid arthritis and ankylosis of joints, 
arthroplasty should be delayed until after the epiphyses have closed. The surgical re- 
shaping of the articular surfaces in children will destroy proliferating cartilage and will 
lend to shortening of the limb 

For the arthroplasty, the knee is exposed by a long medial parapatellar incision. The 

* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, [linois, 
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Nylon at edge of joint (see arrow). There is no reaction to the nvlon membrane 


deep fascia and the articular capsule are incised. Often a real articular cavity cannot be 
identified. The patella must usually be separated from the femur and the femur from the 
tibia. The tibial and fibular collateral ligaments are spared to preserve lateral stability 
The knee joint is flexed and the intra-articular ligaments and the semilunar cartilages are 
removed. These intra-articular structures are always degenerated in the arthritic knee 
joints. After the cruciate ligaments have been cut, the flexed tibia can be pushed forward 
upon the femur without difficulty. A shallow transverse groove is cut in the tibial plateau 
Phe lower end of the femur is fashioned into a shallow wedge to fit the lower end of the 
tibia ®. About one-half inch of the articular surface is resected '”. At least one half of the 
thickness of the patella is sawed away and a thin coinlike bone remains. The knee is then 
extended so that the fit of the newly formed joint may be observed. Rough surfaces are 
smoothed with a rasp 

When the articular surfaces have been reshaped sa‘istactorily, the nylon membrane 


is attached over the femoral] 


condy lesandt hesupracondy- 


i> 


lar area’. The nvlon mem- 


brane is sterilized by soaking 


it in aqueous zephiran chlo- 
ride overnight. It is placed in 
cold) normal saline for at 
least an hour before opera- 
tion in order that the anti- 
septic solution may be re- 
moved completely us 
possible. The nylon is first 
attached to the posterior as- 
pect ol the femoral condyles 
In the patients first operated 


Composite picture of flexion and extension of left Knee. There is SO 
ietive motion upon, the nvlon membrane 


of 


Pik JOURNAL OF BONE AND JOINT SURGEHEY 


930 J.G. KUANS, 

Fig. 1 

Ry. 
4 
ww 
— 
Fig. 2 


NYLON MEMBRANE ARTHROPLASTY OF THE KNEI 


Fig. 3-A 
~-A: X-rav of knee showing fibrous ankylosis : nd destruction ol joint 
B: After nylon arthroplasty the joint surfaces have been reshaped Nylon has been stapled 


ki 
hi 


K K 


over the femoral condyles 


Was attached to the bone or periosteum with nylon or silk thread. In those operated 
upon during the past two vears, a firmer attachment and a smoother surface have been 
obtained by using small stainless-steel staples which are driven into the bone. Neither 
staples nor stitches are attached on the weight-bearing surface of the jomnt Any pleats 
that are required are kept outside the weight-bearing surface 

Bleeding is controlled by electrocautery. No tourniquet is used. The joint should be 
relatively dry when it is closed. In the first six patients the knee jomt was ankyvlosed in 
full extension, and the quadriceps tendon was lengthened after the method of Bennett to 
secure flexion. While satisfactory function was obtained in five of these knees, further 
experience has shown that this procedure is required only in rare instances The resection 
of the articular surfaces and persistent physical therapy after operation usually permit 
full extension and adequate flexion. The authors believe that better tunetion results when 
the patella is not completely removed ! 

\fter operation the extremity is placed in sight flexion in a well padded plaster cast 
Blood loss Is replaced as necessary, and penicillin Is givel as a prophylactic measure for 
several days. The cast is usually bivalved in five days and muscle-setting exercises are 
begun on the limb muscles. Motion against gravity is started after the skin wound has 
healed. Partial weight-bearing is permitted with a bivalved plaster cast in three weeks 
unless there is much bone atrophy. It requires about six months to obtain good funciien 
in the knee joint and adequate strength in the muscles of the thigh ®. After healing of the 
wound, there is usually no swelling, tenderness, or local heat. The knee operated upon 


feels the same as the other knee on motion. Fluid aspirated from these joints after healing 
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TABLE I 


COMPLICATIONS 


Type No Persisting 

Limitation of flexion to less than 60 degrees i j 
Pain on motion 10 } 
Hemarthrosis 3 0 
Bony overgrowth about joint 3 2 
Exacerbation of arthritis 4 0 
Infection of wound 3 0 
Slough of tissues 2 0 
Re-ankylosis 2 9 
Phiebitis l 0 

12 


is indistinguishable from normal synovial fluid. No late deterioration in function has been 
observed. Complications, if they appear, are evident in the early months of convalescence 

The usual complications observed were persistent limitation of flexion, pain on mo- 
tion, hematoma, bony overgrowth, infection, and exacerbation of the arthritis?®. Less 
common were slough of the wound, re-ankylosis, and phlebitis (Table 1). In fourteen pa- 
tients there was limitation of flexion, which had not reached 60 degrees in three months ©. 
In six of these patients, there Was sufficient improvement after manipulation under anaes- 
thesia. In three patients the extremely resistant quadriceps muscle was lengthened and 
this subsequently permitted adequate flexion. In the remainder of the patients the only 
treatment was vigorous physical therapy. All have improved, but four of these have not 
achieved 60 degrees of active flexion. 

Pain on motion persisted after healing of the wound in ten patients. In most of these, 
a mechanical cause of the pain was suggested by swelling, effusion, or locking of the knee 
In six of these patients, arthrotomy showed loosening of the nylon at one corner with 
subsequent rolling and impingement between the articular surfaces. After four months 
the nylon was removed and at operation the articular surfaces were found to be covered 
with smooth fibrous tissue. In these patients, removal of the nylon led to subsidence of 
pain and other symptoms. These patients now have good function. In the remaining four, 
while pain has not entirely disappeared, improvement has occurred under physical therapy 
and the patients do not wish further surgery. 

In three patients, hemarthrosis developed during the first twenty-four hours after 
operation. Pressure bandaging postoperatively usually prevents this complication. In 
these patients the hemarthrosis was relieved by aspiration and the reapplication of a 
pressure bandage. The puncturing of the upper portion of the quadriceps pouch, as sug- 
gested by Chandler, is a helpful measure in the prevention of the development of postopera- 
tive effusions in the articular cavity. Hemarthrosis did not jeopardize the end result in 
these cases, 

In three patients, bony spurs developed about the margins of the joint. In one of 
these, operative removal of the bony overgrowth led to improved function, which has per- 
sisted. In the other two the restrietion of motion persists and operation has been advised. 

No serious infection oecurred in any patient. There were three infections in the 
wounds by organisms of low pathogenicity which were not controlled by the antibiotic 
therapy These wounds healed slowly, but the knees now have good function. There was 
an exacerbation of the arthritis within four months of the operation in three patients, but 
no involvement at the knee operated upon. A recurrence of active arthritis is a constant 
threat in rheumatoid arthritis, particularly after major surgical procedures. It can be 
avoided in most instances by delaying surgery until the arthritis is clinically inactive 
and until the general condition of the patient is satisfactory. 
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In two patients re-ankylosis of the knee occurred. In one of them, ankylosis had orig- 
inally followed arthritis in childhood, twenty years before. The extensor muscles of the 
knee were almost completely replaced by fibrous tissue. Severe necrosis of this extensor 
apparatus followed operation. The nylon was removed early and the knee was permitted to 
ankylose. In the other patient fibrous ankylosis developed about the edges of the condyles, 
and progressed to bony fusion. The patient is able to work, but another attempt to produce 
a moveable knee is contemplated. 

A slough of the skin and superficial fascia occurred in two patients. These required 
small skin grafts, with a delay in convalescence, but no final impairment of function. In one 


patient forty-eight vears old, a severe phlebitis oecurred two months after operation while 


the patient was convalescing in another hospital. This delayed physical therapy for six 
months. Recovery of flex- 
ion was slow, but the pa- 
tient now has 60 degrees of 
active flexion from full ex- 
tension, and the range of 
motion is slowly increasing. 
Most of these complica- 


tions can be avoided, or at 
least made less severe, by 
careful preoperative and 
postoperative care and by 
skillful) physical therapy. 

In the table of end re- 
sults (Table II) we have 


divided the patients into Fic. 4 

Severe osteo-arthritis of left. knee with dislocation of patella. Sear 
two previous operative attempts for correction of displacement 
those with destruction of of patella below knee 


those with bony ankylosis, 


Fig. 5-A 5-B 
Severe osteo-arthritis before operation. Removal of overgrowth with nylon arthroplasty. 
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TABLE II 


Condition Ciood Unsatisfactor 
Destruction of joint with pain and disabilit oS Q 
Bon wikvlosi lo 
Suppurative arthritis 2 2 
12 


the knee joint with pain and disability, those with osteo-arthritis, and those with suppura- 
tive arthritis. We do not know when the result of an arthroplasty of the knee can be re- 
garded as an end result; improvement continues fora long time. Although good funetion is 
usually secured in six months, when physical therapy is delayed by various causes, im- 
provement may continue for as long a period as two vears. It has been stated that 60 to 70 
degrees of painless motion with a stable knee is the most desirable function after arthro- 
plasty of the knee! * With the newer, more vigorous physiotherapeutic techniques, more 
motion is frequently obtained. Twenty-six knees have 90 or more degrees of active motion 
We have called satistactoryv those knees which have 60 or more degrees ol active motion 
from extension without pain and with a stable knee joint. All others we have placed in the 


unsatistactory class, although such patients are all bearing weight on these knee jJomnts 


DISCUSSION 


No type of arthroplasty produces a normal joint. We believe with Allison and Brooks 
that the ideal substance for interposition in arthroplasty of the knee would be an absorb- 
able material which would cause no irritation and which would persist until the active 
production of granulation tissue had ceased. A material of this type still awaits discovery 
lp to the present, nylon membrane has proved to be the most satisfactory material for 
arthroplasty of the knee in chronie arthritis. The amount of active motion obtained is 
largely dependent upon good postoperative physical therapy. It is hoped that at least halt 
of the cases now listed as unsatisfactory may be salvaged by the assiduous use of physio- 
therapeutic procedures 

It has been stated that equally good results might have been obtained in many ot 
these joints destroved by arthritis, but with some motion remaining, if no material had 
been placed bet ween the articular surfaces. This has not been the experience of the authors, 
nor has it been the finding of those with wide experience in arthroplastie procedures. The 
only joints which have maintained good motion and have been free from pain after dé- 
bridement or synovectomy have been knees with osteo-arthritis but with little ineon- 
gruence or articular degeneration. In knee joints with widespread destruction of hyaline 
cartilage, fibrous adhesions or bony ankylosis invariably developed after operative proce- 


dures unless material had been placed between the raw articular surfaces. 


SUMMARY 

In chrome arthritis, arthroplasty of the knee involves a number of problems which 
do not occur in other diseases. Nylon membrane has been found to be non-irritating and 
durable and has proved to be a satisfactory material to place between the articular sur- 
faces. The indications for arthroplasty are not exact but are dependent upon the degree ot 
disability of the arthritic patient. The commonest postoperative complication is restriction 
ot flexion. A satisfactorily functioning knee Was obtained in fiftv-eight of seventy arthritic 


knees subjected to the procedure deseribed herein 
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DISCUSSION 


Dr. Roperr A. WKNicut, Mewentis, TENNESSEE: To me, this is an important paper. For one thing, it 


marks the end of one era and the beginning of another 

It has been recognized for a long time that fascial arthroplasty of the knee is contra-indicated in chron 
irthritis Dr. Speed and Dr. Trout stressed that point in Quebee in 194s 

Suitable candidates for fascial arthroplasty of the knee, in the sense of the ideal case, with ankylosis 
resulting from an acute suppurative arthritis, are almost extinet, thanks largely to the chemotherapeutic 
ind antibiotic agents 


Even though cortisone, ACTH ind compound bo are of great value, the problem ol atrophi ithritis is 
still with us. Also, there are many patients with degenerative arthritic knees whose problem is not entirely 
solved by compound I patellectom and surgi il housecleaning *. it Is hoped that nvlon arthroplasty 
will open another avenue of A hin the orthopaedse treatment of these patients 

Dr. Kuhn's results, to date, are good. We found, in evaluating fascial arthroplasties, that at least five 
years must elapse before a so-called end result can be reached, Since it is quite probable that this will likewise 
prove to be true in this type of knee reconstruction TL hope that Dr. Kuhns and T will have the privilege 
of discussing this same subject five vears henee. In the meantime, T shall certainly give the method a fair 


opportunity to prove its worth 


Dr. Carrow B. Larsos, lowa Crry, lowa: Dr. Kulins has given you the results of knee arthroplasty 
in which nylon has been the material of interposition With the exception ol the interposition material, the 
technique does not vary appreciably from that which has been used for many years. Nvlon, presumably, has 
properties of pli ibility similar to fascia, with the addition of durability and inertness The m or question in 


my opinion, however, is whether more nearly congruous surfaces will result from nylon, since the funetional 
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result will be dependent thereon. We need, therefore, to compare the known results of fascial arthroplasty 


with those where nylon has been used 


Speed and Smith, in a ten-year review of fascial arthroplasty, have stated that in well selected cases, 


rather exclusive of rheumatoid arthritis, 75 per cent. should succeed with an average range of 


motion of 50 to 60 degrees. The University of Lowa figures will match this very closely. We have based this 


on the last sixteen consecutive eases which Save a four-and-a-half vear follow-up or more. Stability and pain 


have been very similar in these results to the results that Dr. Kuhns has given you. On the basis of the 


shove comparison, the functional result, however, of nylon arthroplasty is somewhat better, although not 


dramatic lmproverment upon the fascial arthroplasties of the past 


Progress is in the proper direction, but we must seek further a method that will give better joint con 


gruity if we are to have better results of arthroplasty of the knee in the future 


Dr. KUHN (closing): | want to thank the discussors for their comments, particularly Dr. Larson for 


his note of w ining 


We do not get perfect knees. I do net know whether we will ever get perfect knees after arthroplasty 


in chronic arthritis. The tissues are all diseased, the bone is atrophic, the muscles are weak, and the supporting 


tissues age delective 
We believe, with Aitison and Brooks. that the ideal substance for interposition in arthroplasty of the 


knee would be an absorbable material that would cause no irritation and that would persist until the active 


production of granulation tissue has ceased. A material of this type still awaits discovery, a. d until we do 


find something of th if type we shall have to use nylon or some newer pl istic, because fascia is teo defective 


These Operations must be done with great care in the selection of patients because everything that is w rong 


can happen in patients with chronic arthritis 


DISCUSSION 


OsTROID OSTEOMA IN THE HAND 


(Continued from page 893) 


Dr. Leo Mayer, New Yors, N. Y.: Just «a few words to supplement what has been said so well by our 


speaker 


X-ray therapy has been mentioned as a possible means of treatment. We can assure you it is of no 


earthly value. Operation is the one way of curing the patients. In doing the operation, there are two pre- 


cautions that we have found of considerable value. Our experience at the Hospital for Joint Diseases is 
bused on more than it hundred Causes First, avoid block dissection By this I mean do not cut out a large 


section of bone with a motor saw, thus impairing the strength of the bone. This may be of little significance 
in the case of a metacarpal, but it is extremely hazardous when one is dealing with the humerus or the tibia 


\ fracture may easily occur and in one case that I know of non-union ensued, so that five additional 


operations were required 
Seeond, be sure to remove the nidus. This usually is easily recognized by its characteristic appearance 


In most of the cases, it is a bright cherry red. Sometimes, however, it is hard to find, and in these instances, 


x-ray control is of utmost Hnportance In one instance, failure to observe this precaution led to a most em- 


barrassing situation: | thought I had removed an osteoid osteoma of the ilium, but x-ray films several davs 


later showed that Thad missed the nidus and, consequently, I had to repeat the operation. Had I taken an 


x-ray on the operating table, LT should have found out my mistake sooner 
Finally, one word about the case described in 1932 by Dr. Jaffe and myself. Dr. Carroll is quite correct 


in not considering this an osteoid osteoma. It belongs rather in a group of very rare bone lesions, correspond- 


ing In some respects to sarcomata, but fortunately not malignant and not recurrent, if properly removed. I, 


myself, have never found a second like it. Similar cases have been deseribed in the Swedish literature 


Dr. Carron (closing): | want to thank Dr Mason and Dr. Maver for their kindness in discussing this 


paper 


It is certainly necessary to excise the nidus to obtain improvement in such a case of osteoid osteoma. It 


is not always necessary that the pathologist be able to demonstrate the nidus in the sections. Roentgenograms 


alter operation will demonstrate the extent of the surgi al procedure 
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THE AGE INCIDENCE OF NEURAL-ARCH DEFECTS IN ALASKAN 
NATIVES, CONSIDERED FROM THE STANDPOINT OF ETIOLOGY 


BY T. D. STEWART, M.D., WASHINGTON, D. C. 


From the Division of Physical Anthropology, United States National Museum, Washington 


INTRODUCTION 


Mach half of a neural arch, consisting of pedicle, transverse process, superior and 
inferior articular facets, and lamina, is formed normally from a single primary ossification 
center. The rarity of an extra center of ossification here is now well established on the 
basis of studies of late foetus and newborn infants'®. It follows, therefore, that an inter- 
ruption of continuity discovered in one or both hemi-arches later in life is unlikely to 
have persisted from a stage prior to ossification; in other words, the interruption repre- 
sents a loss of bone continuity rather than a gap resulting from an anomalous and im- 
perfect mode of ossification. In this sense the separate neural arch, involving as it usually 
does defects in the interarticular regions, is seldom congenital*. On the other hand, 
failure of the two halves of the arch to unite in the middle posteriorly Obviously is much 
more likely to represent non-union of the respective ossification centers, and hence is 
usually (and perhaps always) congenital. 

Acceptance of the fact that each half of the neural arch is usually intact at the outset 
of postnatal life, whereas it is often defective in adults (varying from about 5 to 50 per 
cent. according to racial group), raises the question whether the incidence of defects in- 
creases at a regular or irregular rate during life. This question, the answer to which should 
have a bearing on a theory of etiology, has not been satisfactorily answered so far, partly 
because few skeletons of subadults from present populations are available for study, and 
partly because no one has studied an adequate series of roentgenograms of subadults. 
Of course, since the incidence of the separate arch in adult whites and negroes is only 
around 5 per cent., it would take a fairly sizable series at each of the lower age levels in 
these groups to validate the age incidence statistically. 

Knowledge of the pattern of occurrence of arch defects is needed in order to dis- 
tinguish among such causative factors as (1) fractures at birth through hyperflexion of 
the spine!; (2) strain resulting from the assumption of upright posture in early childhood "; 


10 


(3) direct injury *; (4) chronic trauma*® *; and others. Roche and Rowe recognized the 
importance of this information, but unfortunately had available in their first study only 
fifty-one white and negro skeletons below the age of twenty, and in their second study 
only 140 roentgenograms of children between the ages of three and sixteen. Naturally 
with an adult incidence very little exceeding 5 per cent., their finding of only three chil- 
dren with separate arches could not lead to a statistically significant conclusion. At most, 
they believe, this finding is suggestive only of ‘an incidence of defects mid-way between 
the frequency in the adult and the total absence at birth”. 

In view of the limited information available at present on the age incidence of 
neural-arch defects, and because such information is now critical for the development of 
concepts of etiology, the writer feels justified in presenting some unique data from archaeo- 
logical sources. The significance of these data from the standpoint of etiology will be 
discussed 

* The expression “separate neural arch’”’ obviously describes defects which are bilateral, because other- 
wise the arch is not really separate. Yet it is certain that most authors have included unilateral defects there- 
under It seems simpler and more accurate to speak of a “defective neural arch” or in general “neural-arch 
detects 
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TABLE I 


Or Cases Derects BY REGION AND Acre Perrop 


Age Pertod= 


‘Yea 
Lp te 
Regios vears Ztol2 13tol8 19to24 25to30? 317? to 40° W?andOver Total 
North of Yukor 
No keleton | ( un 27 2433 
No ith arch dete | ) Gs 
Between Yukon and Aleutian 
No. ol eletons s 21 20S 
Aleutians and Kodiak 
No. of skeletor 1 | 12 tho 275 
\ ith arch detec | ‘ ‘ Is Os 
t 
Potal 
No. of skeletons 2th 122 223 242 
No. with areh defects 10 21 wi s2 207 
MATERIAL 
Phe material from which these data were obtained, already in part described ', con- 


sists of the skeletons of Alaskan Eskimos and Aleuts preserved in the United States 
National Museum. That the data are unique may be judged from the fact that almost 
literally every second adult skeleton from north of the Yukon River shows one or more 
defective arches (the percentages vary regionally Jecause of this high adult incidence, 
relatively small numbers of subadults suffice to establish the incidence in the lower age 


periods. These subadults, incidentally, had not been included the writer's earlier 


study 

It should be stated in addition that these skeletons were collected mainly by the 
late Dr. AleS Hrdlitka from about 1926 through 1938. He visited every identifiable and 
aecessible native cemetery along the coasts of Alaska and along the lower reaches of the 
Yukon and Kuskokwim Rivers? * 4. In most cases he took all the skeletal material he 
could transport. [f selection was made at all. it was only on the basis of the state of 
preservation or gross abnormal variation. Such an inconspicuous thing as separate neural 
arch was nevel the basis ol selection in the field Evidence to this effect is afforded by 
the failure to collect the separated arches in some instances 

Some of the burials had been made long ago as long as 1,000 years; others had 
occurred within the last fifty vears. Thus the state of preservation varies somewhat with 
fact which is reflected in the sample mainly in the subadult range, because 
last as long as those of adults. Moreover, it is the custom of the 


burial age, a 
children’s bones do not 
Eskimos to place personal belongings of the deceased on their graves, thus rendering the 
grave conspicuous according to the individual’s wealth. Such factors probably account 
for the numerical inequalities of the sample at different age levels. Nevertheless, it should 


be apparent that in many respects this isan unusual and valuable collection whieh cannot 


he duplicated 
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NUMBER OF CASES 


AGE IN YEARS 


Cuarr | 


Showing the total number of cases examined in each age group (figures at top of each column) and 
of these the numbers with one or more defective arches (figures within the white areas of the columns 
The corresponding percentages are given in Table I 


RESULTS 


A sorting of the whole sample of 786 specimens by age group and region is given in 
Table I. A somewhat unusual age grouping has been used, because exact age is unknown 
and the estimates thereof must be fitted to recognizable events in skeletal developmend 
The age of six years is marked for all practical purposes by the eruption of the first: per- 
manent molar. Likewise, twelve vears is marked approximately by the eruption of the 
second permanent molar. The distal epiphyses of the ulna and radius begin to unite at 
about eighteen or nineteen vears; the medial epiphysis of the clavicle at about twenty- 
five vears. With the union of this last major epiphysis, it is necessary to turn to a dit- 
ferea. type of age change. Here convenience has dictated the use of progressive stages of 
hypertrophic arthritis in the spine. This type of hone change, admittedly, is only roughly 
correlated with age, and indeed may at times reflect the presence of arch defects, vet if 
seems to yield a chronological division which is adequate for the purpose. There is no 
doubt that persons who show no lipping of the vertebral bodies in general are younger 
than those with slight lipping, and that in turn the latter are younger than those with 
moderate or pronounced lipping, but it is not known to what age ranges in the Eskimos 
and euts these classes of arthritic involvement correspond. The onset of arthritis has 
therefore been estimated to be at thirty vears and the moderate stage of arthritis at forty 
vears 

The regional subdivision aiso requires explanation. At the time of the author's first 
publication on this subject @, the progress of collection had just moved from northern 
Alaska to include the Yukon and parts immediately to the south. The writer detected a 
lesser frequeney of arch defects in the latter area and hence compared the two groups. 
\fier that time material was collected in the area just above the Aleutians, and sub- 
sequently collections were made in the Aleutians and on Kodiak Island. Since the Aleuts 
and Koniags show some cultural and physical differences from their relatives to the 
north, they have been placed in a third group 

The observations made in the earlier publication are repeated in ‘Table 1; namely, 
that separate neural arch is most common north of the Yukon River and less common 
from the Yukon south to the Aleutians. Moreover, it now appears that in the Aleutian 
Islands and on Wodiak Island the incidence again increases. [f only the adults with 
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TABLE II 
oF Cases Derecrs BY REGION 


Srate or Maruriry, anp Sex 


‘ 
Subadults* Adults** 
(13 to 24 vears) (25 years and over) 
Region Female Male Female 
North of Yukon 
No. of skeletons 24 4 Sb 
No. with arch defects 1 
Per cent 12.4 18.2 S44 16.5 
Between Yukon and Aleutians 
No. of skeletons 1 14 105 115 
No. with arch defects 2 | 22 15 
Per cent 145.4 
\leutians and Kodiak Island 
No. of skeletons 20 23 LOFT $2 
No. with arch defects 3 
Per cent 134) 15.8 
Totals 
No. of skeletons 66 302 IS: 
No. with arch defects i Ss 107 OS 
Per cent 19.4 13.¢ 6.4 2, 0 


* This includes all those in Table L from thirteen to twenty-four vears, except for twenty-one cases in 
which the sex is unknown 

** This includes all those in Table I of twenty-five years and over, except for six cases in which the sex 
is unknown 
arthritis or those over thirty years of age are considered, the regional differences vary as 
follows: north of the Yukon, 52.6 per cent.; south of the Yukon, L8.8 per cent.; Aleutians 
and Kodiak Island, 31.6 per cent. All of these differences are statistically signifieant 
However, the term “regional” as applied here to differences in the incidence of separate 
neural arch does not indicate the real causative factors. We shall return to this matter 
later, to see Whether environmental or cultural differences are masked by this designation, 

\s regards progression with age, the chief point of interest here, Table I shows a 
rapid rise in frequency of detects to the age of puberty and then a more gradual increase 
until the estimated age of thirty, following which, as arthritis makes its appearance, the 
incidence doubles. From about forty years of age onward, such defects do not seem to 


become more common, This is shown graphically and on a numerical basis in Chart I 


TABLE III 


INcrpENcE OF Cases Arco BY SEX AND PreRIODS 


Age Periods 


(Years) 
Sex* Isto 1S IN to 24 25 to 30? to 40? HW? and Over Totals 
Mal 
No. of skeletons 62 109 SOS 
No. with arch defects 6 4 (3) 11 (2) $1 (7) 55 (12) 120 (23) 
Female 
No. of skeletons oy 442 
No. with arch detects 2 6 (1) (3) 417) 25 (4) 76 (20) 
Per cent lo 13.6 19.2 22.2 


* The sex of many of the younger and a few of the older specimens could not be determined 
** Cases of multiple segmental involvement are shown in parentheses 
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TABLE IV 


DISTRIBUTION OF Six Types or Derective ARCH BY SEGMENT AND AGE PerRtop 


Age Periods 


(Years) 
Up to 6 7 to 12 13 to 18 19to 24 25to 30" 31? to 40?) 412? andOver Total 
Type and (No. of (No. of (No. of (No. of (No. of (Vo. of (No. of 
Segment Defects) Defects) Defects) Defects) Defects) Defects) Defects) 
Type A 
Lumbar 5* 2 7 7 11 is 53 128 
Lumbar 4 10 26 20) 69 
Lumbar 3% | 15 
Lumbar 2 
Total 7 12 22 213 
Ty pe B 
Lumbar 5 | 5 12 
Lumbar 4 | 2 3 
Lumbar 2 
Type ¢ 
Lumbar 5 | | 2 3 7 
Lumbar 4 l J 2 
Lumbar 3 
Lumbar 2 I l 
Lumbar | 2 2 } 
Total l 2 5 7 15 
Type A; 
Lumbar 5 y 5 
Type 
Lumbar 5 2 2 2 } 9 
Type C, 
Lumbar 5 ! l 
Total 3 7 26 a3 109 259 


*It is not always possible to say whether the last free vertebra is the fifth or the sixth lumbar. Partial 
connection of a vertebra with the sacrum (saecralization or lumbarization) also complicates the picture. To 
simplify tabulation, therefore, all such doubtful cases have been listed here and elsewhere under “* Lumbar 5” 


Any doubt regarding the statistical significance of this age progression, especially 
because of the small numbers in the lowest age groups, is dispelled hy the x? test. There 


is only a small possibility that such an arrangement would be produced by chance. And, ; 


of course, the possibility of repetition of this arrangement by chance in all three regional 
groups is very much smaller 

Consideration of age progression would be incomplete without some reference to the 
sex ratio, another factor affeeting the sample. Since we are dealing with the skeleton and 
not just the skull, the estimation of sex can be considered correct in 95 per cent. or more 
of the adults. In only the oldest subadults, however, is it possible to approach this degree 
of reliability 

It will be seen fromm Table IL that the representation of the two sexes among the 
adults is variable in the three areas. [If the observed male skeletons in an area are taken to 
be 100, then the female skeletons compare as follows: north of the Yukon, ninety-six; 
south of the Yukon, 110; Aleutians and Kodiak Island, seventy-seven. Or, if we combine 
all the adults, we find that there are ninety-four females to 100 males. Thus, the most 
marked disproportion in the representation of the two sexes among the adults is in the 
Aleutians and on Iodiak Island. 

So far as the evidence goes, much the same ratio of representation is found in those 


subadults which the writer attempted to sex. They number 125; of these sixty-six are 
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TABLE \ 


OF Casts OF SINGLE Derecrive ARCH BY SEGMENT AND AG& PrrRiob 


Age Period 


[opto 
ito l2 lito 24 25 to 50 to AL? anid Ove 
Vo. of Vo. of Vo. ol (No. of (No. of (No. of Vo. of 
Segment fects) Defect Defects) Defects) Defect Defects) Defect 
Lumbar | Ww Ww 12:3 
Lumbar 4 l 5 14 
Lumbar 3 | | | 
Lumbar 2 
Lumbar J 
Total no 
of « 
| 4 1) It) O3 
No. of skeleton 
examined oo 122 227 2412 
Per cent 124 13.1 ) 8 H) 


regarded as males, tittv-1ine females. Using again lOO males as a standard of compart 


son, we get a figure of eightyv-nine tor females. These figures show closer equality of repre 
entation than do those for the adults of the Aleutians and Wodiak [sland 
Regardless of the sex disproportion in the sampling, the difference in imeidence ol 


neural-arch detects between the two sexes seems actually to Vary regionally ‘| he greatest 


adult sex difference, 22.5 per cent., is in the series from the Aleutians and Wodiak Island 
the least, 2.4 per cent,, Is in the series from north of the Yukon. Between these extremes 
comes the intervening series (south of the Yukon) with a difference of 8 per cent When 
the regional samples are combined, the adult sex difference amounts to LL4 per cent 


If a statistical test of significance (x Is applied the sex difference for north of the Yukon 


PABLE. VI 


or Cases or ARCHES BY SEGMENT AND AGk 


Age Period 


(Yeu 
Upto 
Years Ftol2 Wte IS to 24 to 30? BL? to 40? AL? and Over Total 
(Combinations ol (No. of (No. of (No. of (No. of (No. of (No. of (No. of 
Involved Segments Defects) Defects) Defects) Defects) Defects) Defects) Defects) 
Lumbar and 4 2 27 
Lumbar 4, and - 
Lumbar 5 and 3 | 2 ) 
Lumbar dand | 2 
Lumbar 5 and 
Lumbar 5, 4. and 2 | l 
Lumbar 2 and | | | 
Potal no. of eases 5 (10) 14 (30 22 (49) 14 (4) 
No. of skeletons 
examined ov rv 122 22% 242 


* Segments shown in parentheses 
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ia. 1 Kia. 2 
big l A fitth lumbar vertebra with Type \ detect 
bilaterally through the pars interarticularis—in a female, 
near twenty years, from Point Hope, Alaska (United States 

National Museum No, 346,107 

hig. 2: A fourth lumbar vertebra with Type B defect 
unilaterally through the pars Interarticularis in mate 
over twenty-five vears (but with very slight vertebral lip 
ping) from the Kuskokwim River, Alaska (United States 
National Museum No, 351,224 

| iw. 3 A fifth lumbar vertebra with Type C defects 
through the pedicle on one side (on the left in this specimen 
and through the pars interarticularis on the other —in a 
male (?) between twelve and fifteen vears from Amehitka 
Island (Aleutian Islands), Alaska (United States National 
Museum No. 378,696 

hig. 4: A fifth lumbar vertebra with Type A, defects 
bilaterally through the pars interarticularis and in the mid- 
line posteriorly--in a child near six years from Kodiak 
Island, Alaska (United States National Museum No 
474.6900 


could be due to chance. Elsewhere, and all taken to- 
gether, the sex difference is statistically significant 
Also, it is apparent that the sex difference always 
favors the male. 

When we compare these findings for the adults 
with those for the subadults, the sex difference is 
small in the latter (5.8 per cent.) and could be due 
to chance. However, the direction is again in favor 
oi the male. From this it might be concluded that 
sex is a definite factor in the incidence of neural- 
arch defects in Alaska. Yet nowhere, except in the 
\leutians and Kodiak Island, does it reach the male- 


female ratio of two to one which is characteristic 
of whites.’ It is possible that the unequal sex dis- Fic. 4 

tribution in the Aleutians and Kodiak Island mentioned above has something to do with 
this exception, 

According to Table ILL, in which the data from the three regions are pooled, the sex 
difference is rather constant from thirteen to eighteen years upwards. Before puberty, 
of course, it is practically impossible to sex the skeleton 

Next the location and types of the arch defects at each age period will be considered 
For this purpose three principal types and three subtypes of defects have been distin- 
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Fig. 5: A fifth lumbar vertebra with Type B 
defects through the pars interarticularis on one 
side (on the right in this specimen) and in the mid- 
line posteriorly —in a male over twenty-five years 
(but with slight vertebral lipping) St 
Lawrence Island, Alaska (United States National 
Museum No, 368,286). 

Fig. 6: Fifth lumbar vertebra with Type C, 
defects through the pedicle on both sides (in 
this specimen behind the transverse process and 
not in front of it as in Fig. 3). In addition there 
is & defect through the pars interarticularis on the 
left, so that the superior articular process on this 
side Is a separate piece ol bone (not shown). The 
specimen is from a female over twenty-five vears 
(but with slight vertebral lipping) from St. Law- 
rence Island, Alaska (United States National 
Museum No. 346,069 

Fig. 7: Roentgenogram of a third lumbar ver- 
tebra with Type C defects (see also Fig. 3). The 
defect through the right pedicle is partly united. 
Note the marked repair reaction here in contrast 
to the lack of such reaction about the defect 
through the left pars interarticularis. The speci- 
men is from a male over twenty-five vears (but 
with slight vertebral lipping) from Seward Penin- 
sula, Alaska (United States National Museum No 

BiG. 7 $52,373). (Roentgenogram by courtesy of George- 
town University Hospital, Washington, D.C. 


guished. The principal types are as tollows: Type A, those occurring bilaterally through 
the interarticular portion of the arch (Fig. 1); Type B, those occurring in the same place, 
but on one side only (Pig. 2); and Type C, those which combine a unilateral interarticular 


defect: with a defect through the pedicle, either anterior or posterior to the transverse 


process (Fig. 3). Of the subtypes, two, Types A; and By (Figs. 4and 5) are simply Types 
Vand B with the addition of a posterior median defect (spina bifida). The third subtype, 
Type C, (Pig. 6) designates a single, and hence obviously rare, case in which the defect 
was bilateral and through the pedicles*, Defects in the posterior mid-line unaccompanied 
by other defects have not been considered. 

Table IV shows the progressive involvement of the lumbar segments with advancing 
age, together with a parallel increase in the more unusual types of defects. At the outset 
ouly the fifth lumbar vertebra is involved and the defect is one of the predominant types 
(Type A or B); that is, it is loeated in the interarticular region and involves one or both 
sides. Apparently the fifth lumbar also shares with the sacrum a delay in the fusion of the 


* From the standpoint of classification, the faet that the specimen illustrated in Figure 6 had an addi- 
tional defect through the isthmus on the left side will be ignored 
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arch in the mid-line posteriorly. This hiatus, unlike the other defects, decreases rather 
than increases in frequency with age. Type C, involving one of the pedicles, makes its 
appearance in the age period thirteen to eighteen. Multiple segmental involvement enters 
in the following age period, nineteen to twenty-feur. Finally, it is noteworthy that a con 
siderable increase in most categories marks the period from thirty-one(?) to forty(?) years 

Tables V and VI supplement Table [V by showing the segmental involvement by 
age period in cases of single and multiple defects. In general they tell the same story of 
an increasing incidence with age, together with an upsurge in frequency during the age 
period thirty-one (?) to forty (?). 

In view of the fact that increasing numbers and kinds of arch defects appear with 
age, the question arises whether the sex difference in frequency shown earlier carries with 
it a sex susceptibility to type of defect. This is not easy to determine without a larger 
sample, since all the types, except Type A, are of infrequent occurrence. There is a strong 


indication, however, that, so far as these Eskimos are concerned, Types C and C, with 


one or both pedicles defective, are more apt to occur in females than in males. Of twelve 
examples in this series nine are females. The left pedicle is defective in eight cases, the 
right in three; both pedicles are involved in one case. 

The writer is inclined to suspect direct injury as the cause of pedicle defects. As the 
x-ray of one such case shows (Fig. 7), there is callus formation at the site of the defect in 
the pedicle. However, in this small series of pedicle defects union was in progress in only 
two cases. The tendency for pedicle detects to occur mostly on the left side may be related 
to handedness and may reflect an effort to prevent the injury. 


DISCUSSION 


The data presented herewith provide the rates of accumulation of the various pat- 
terns of neural-arch defects through the periods of growth and adult life in Alaskan na- 
tives. Although there are marked regional differences, the general rate of increase is fairly 
regular up to early adult life, progressing from around 5 per cent. at six years of age to 
17 per cent. at approximately thirty years of age. Coincident with the appearance of 
hypertrophic arthritis of the spine, judged to take place between the ages of thirty and 
forty, the incidence of arch defects rises rapidly to about 34 per cent. and probably does 
not increase thereafter. No other racial group is known to approach this high frequeney 
Progression with age is further evidence that lateral arch defects are not congenital. 

Except perhaps for the peoples north of the Yukon, males have a higher incidence of 
the defects than do females. This sex difference seems to hold at all age periods. However, 
the sex difference rarely reaches the ratio of two to one reported for whites. 

The increasing incidence of the defects with advancing age includes a spreading seg- 
mental involvement together with added defects at unusual sites. From the beginning and 
throughout life, the most common defect is located in the interarticular region of the fifth 
lumbar vertebra. The other vertebrae, usually with the same type of defects, follow in 
ascending order of frequency, either singly or in combinations. Thus, although multiple 
defects were not found below the age period nineteen to twenty-four, they reached a 
frequency of 9 per cent. in old adults. 

The types of defeet. which involve one or both pedicles and have the characteristics 
of fractures were not found in subadults. In twelve specimens with pedicle defects, the 
majority were in females and were on the left side of the arch. Otherwise there does not 
seem to be a sex predisposition to a particular type of defect. 

It is evident from this summary that there is something peculiar to the Alaskan 
natives which causes them to acquire neural-arch defects in the lumbar vertebrae much 
more frequently than other people. The factors favoring such a high incidence are most 
effective north of the Yukon River—so effective indeed that the usual sex difference is 
here nearly obliterated. What are these causative factors? 
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Fig. S: View of the left pars interarticularis in a fifth lumbar vertebra from below and slightly to the 


left. The arrow points to a crack which may be the beginning of a fatigue fracture or pseudofracture 
The specimen is from a female, between twenty and twenty-five vears old, from Amaknak Island 
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“ Aleutian Islands), Alaska (United States National Museum No. 377,752 


Fig. 0: Another specimen of a fifth lumbar vertebra viewed from the same angle. The arrow indicates 
tmuch more extensive crack, but still one which is incomplete inferiorly. Compare this with the speci- 
men shown in Fig. 2. The specimen is from a male over twenty-five (there is moderate arthritis) from 
Kaygamil Island (Aleutian Islands) Alaska (United States National Museum No. 377,907 


In his earlier publication on this subject the writer assumed, in accordance with pre- 
vailing opinion, that these defects were hereditary. Accordingly, he was led to conclude 
that there was something in the racial composition of the Alaskan populations which, 

: combined with inbreeding, explained the regional variations in incidence. The new evi- 
dence of progression in incidence with age from about zero at birth makes this explanation 
untenable. In view of this evidence it must be admitted that the Eskimo physical type or 


body build is not far different in any part of Alaska as compared with any other part, and 


certainly not very different from that of other Mougoloid peoples who are not so subject 

to arch defeets; nor is inbreeding so much more intense in some parts of Alaska than in 
q others. Even the sex difference, which at one time seemed compatible with the genetic 
theory, must have a different explanation in view of its absence north of the Yukon. 

To abandon heredity as an explanation is to subscribe to an explanation based on 
mechanies. All the new evidence, and especially the age incidence, urges the acceptance 
of this view. However, a mechanical explanation involves factors which can no longer be 
connected directly with the skeletons. Thus, although something can be said about the 
skeletons themselves facets of heredity, such as race, sex, age, and body build —almost 
nothing can be determined about the experiences of these individuals in life, such as their 
postural habits, occupational proclivities, accident proneness, or other factors. We can 
be sure, however, that injuries to the back were very inadequately treated from the 
standpoint of modern medicine. At this point, therefore, discussion enters the realm of 
speculation 

Before speculat-ng on the elements in Eskimo life which have a bearing on the high 
incidence of arch defects, it is necessary to characterize the defects themselves more ac- 
‘urately. The opinion was expressed above that defects through the pedicles (Types © 
and Cy) are fractures. This supposition is based mainly on the callus formation present, 
for there is no evidence of associated fractures in other bones. In all such cases which have 
come to the author's attention, however, there is a co-existing interarticular defect on the 
opposite side. It may be assumed, therefore, either that the interarticular defect: was 
caused at the same time as the pedicle fracture or that it preceded and predisposed to this 
fracture. The pedicle being stout bone, it is difficult to account for its fracture except 
through a direct blow, perhaps with previous weakening of the arch at another point. If 
this is so, then fractures of both interarticular isthmi (or of one isthmus where there is an 
associated congenital defect on the posterior mid-line) due to injuries should be even 


more common than pedicle tractures 


THE JOURNAL OF BONE AND JOINT SURGERY 


4 
~ Le 


AGE INCIDENCE OF NEURAL-ARCH DEFECTS 


Unusual posture assumed by Eskimo women while they are engaged in cleaning sealskin 
Photograph taken at Wales, Alaska, in 1936 by Henry B. Collins, Jr. (Courtesy of the Na- 
tional Geographic Society, Washington, D.C 


Unlike the pedicle defects, the interarticular defects do not show evidence of repair 
in the form of callus. Has this distinetion any significance in connection with the etiology 
of interarticular defects? Thieme discusses this point after describing Hiteheock’s produc- 
tion of fractures by hyperflexing the bodies of stillborn children (which, incidentally, 

towe and Roche! could not reproduce) : 


. This demonstrates that the arch is easily broken at this time without exaggerated 
forces or trauma necessary to accomplish it, and also that the mechanical stresses of the area, and 
not necessarily localized trauma, can cause the breaks. It leaves open, however, the question of 
lack of repair. Possibly these breaks are quite frequent and more often healed than is known with 
only the non-healing cases remaining as spondylolysis; or, possibly, blood supply or osteogenesis are 
interrupted because of the hourglass-shaped center where the break occurs. The pattern for this 
anomaly is not typical and the explanation of why osteogenesis ceases at the lesion and repair does 
not take place must await detailed work on this particular area in the vertebrae.” 


After pointing out that most of the experimental work om bone repair has been done 


on long bones, he goes on to say: 


“Tf the injury causes cartilage or dense connective tissue to form in the manner suggested 
by Weinmann and Sicher, and this is implemented by shearing forces, which are the primary 
mechanical variant introduced by lumbar curvature, then the lack of callus formation is explained.” 


Another explanation, which may account for the lack of repair and which eliminates 
the possibility of direct injury, fas been advanced by Roberts. He pointed out that 


‘Wendell G. Scott has described (the pars interarticularis] as ‘a strategie connecting point in 
the neural arch and for that reason subjected to great stresses and strains.’ It is more than this how- 
ever for (a) in the anteroposterior plane, it is the pivotal centre between the pedicle (and body) and 
the lamina (and spinous process), (b) in the vertical plane, it is between the superior ‘and inferior 
articular processes, which are most concerned with guiding the vertebral movements, and (c) in 
the lateral horizontal plane, it is at the base of the transverse process.”’ 

“From the structural point of view, the pars interarticularis is preeminently a site at which 
one should look for the effects of overstrain of the bony tissue, being a delicate structure and 
a pivotal centre for powerful stresses and strains It is submitted that these defects under dis 
cussion are primarily the result of overstrain deossification.” 


Roberts likens this process of de-ossification in the neural arch to the so-called 


“march fracture” in the metatarsals, which is a fatigue or pseudotracture, 
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Little consideration has 


been given to the extra stresses 
within the lower back, which, 
in contrast to injuries and be- 
yond the fundamental adap- 
tations to upright posture, are 
of a chronie nature and per- 
haps lead to de-ossification 
and interarticular pseudofrac- 
ture. It seems likely that 
strange body positions re- 
quired by special occupations 
and endured for long periods 
of time might supply some ot 
these extra stresses. Conceiv- 
ably, also, ruptured dise, in 
itself possibly a sign of strain, 
would throw extra stress on 
the arches of the involved 
segments. Lindblom has sug- 
gested that the site of disc 
rupture in modern man is ex- 
plained by the fact that his 
spine “is to some degree fixed 
and posteriorly compressed 
by his unnatural habit of 
wearing shoes with heels” 
Whatever the nature of 


ia » extra stresses, the result- 

Phre« Upper lumbar vertebrae viewed posterolaterally Note the the 
uniiorm pattern of the defeets indicated by the arrows. In each case nye pseudofracture presum- 
the inferior portion of the defect has the character of a true joint ably would manifest itself 

1: A first lumbar vertebra from a specimen of unknown sex, show- : 
ing considerable arthritis, from St. Lawrence Island, Alaska (United grossly as a crack leading 
States National Museum No. 279,636 

B: A second lumbar vertebra from « female (?) showing slight ar- 
thritis, from Kodiak Island, Alaska (United States National Museum 
No. 372,887 would be rare for death to co- 

( \ first lumbar vertebra in a female with slight arthritis from 
CGolofnin Bay, Alaska (United States National Museum No. 346,022 


eventually to complete sepa- 
ration. Presumably also, it 


incide with the early stages of 
de-ossification, which would 
be the main reason that no one has observed them in skeletons. On the other hand, these 
beginning would hot he unless especially looked for. 

Inthe Alaskan skeletal collection there are two eases which show interarticular defects 
that may represent early stages of pseudofracture. In one (Fig. 8) there are small trans- 
verse cracks in both interarticular isthmi (especially on the left) which would be over- 
looked in a cursory examination, or perhaps attributed to postmortem changes; in the 
other (Fig. 9) there is nearly complete cleavage through the interarticular region on the 
left side. There may be other cases in the collection, but these are the only ones which 
caught the author’s attention 

With these mechanical considerations in mind, we will examine the enviroumental 
ettings and cultural patterns of the three groups of Alaskan natives under discussion 
Perhaps some environmentally determined cultural procedures subject the low backs of 
these northern peoples to unusual strains and accidents. 

It is well known that the Eskimos of Alaska and especially those of the northern part 
are subject for a large part of the year to limited sunlight, extreme cold, and attendant 
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ice and snow. To this radical environment they have adapted their mode of life in an 
ingenious and effective manner. An important item in this adaptation is the seal. This 
animal, hunted at every opportunity, provides such essentials as food, oil for heat and 
light, skin for making boots and covering boats, and rawhide rope for binding objects and 
making fishing lines. It is not surprising, therefore, that most. Eskimos are coastal in- 
habitants. This is true of the peoples represented in the skeletal sample collected north 
of the Yukon; it is not entirely true of the peoples represented in the sample collected 
along the lower Yukon and southward to Bristol Bay. The coastal waters of the Bering 
Sea south of the mouth of the Yukon River are shallow and partly for this reason not very 
popular, so that with some exceptions (Hooper Bay, Nunivak Island. Nelson Island), most 
of the inhabitants live inland (especially along the Yukon and Kuskokwim Rivers). The 
third area under consideration, the Aleutians and Kodiak Island, being largely made up 
of islands, again forces its inhabitants into what might be called a maritime existence. Here, 
although the cold is not as intense as farther north, ‘there is in addition a treacherous 
terrain and the constant hazard of dense fogs 

The modes of life which the Eskimos have developed to meet the needs of these differ- 
ent but extreme kinds of environment may be reflected in the correspondingly different 
frequencies of neural-arch defect. Certainly Eskimo existence is most rugged in the far 
North and here we encounter the highest frequeney of arch defects. Next in severity 
probably comes the area which includes the Aleutians and Kodiak Island, which also 
vields the next highest frequency of defects. The intermediate, largely inland area comes 
third both in severity of living conditions and in the incidence of arch defects 

This parallel between environmental severity and the incidence of arch defects 
suggests injuries, especially from falls on ice. There can be little doubt that the Alaskan 
natives who are the subject of this study did travel often over ice and over rocky coastal 
terrains made slippery by ice and snow. Because of this circumstance, their rate of falls is 
probably much higher than that of other populations. However, simple falls are not known 
to cause breaks in the neural arches. If falls did cause many of the arch breaks discovered 
in these Alaskan natives, it would seem logical to conclude that there must have been 
predisposing weakness where the bone parted 

At, this point it seems necessary to consider the idea of chronic strain leading to de-os- 
sification discussed above. The Eskimos of Alaska, for their occupational activities, use a 
posture which to our way of thinking is impossible of long endurance. Ina typical example 
shown in Figure 10, women are seen standing straight-legged and bent over in order to 
engage in hand operations at ground level. In this position the back and hip joints are 
hyperflexed while the lower extremities are nearly or fully extended. Most other people 
find the resultant extension of the hamstring muscles painful and hence kneel or sit down 
to such work. Eskimos do sit down to work, of course, but when they do so they often 
assume a similar position with the lower extremities fully extended in front of them. The 
men also sit in this fashion and are compelled to do so when they are in their slender, skin- 
covered boats (kayaks). Although the women may not stay in this strange position very 
long at a time, the men at least cannot change position as long as they are in the kayak, 
and that can be for more than an hour, 

The effect of such a posture on the low back is to reduce the normal lumbar lordosis: 
it is the very opposite, therefore, of the effeet produced in modern peoples by the wearing 
of heels. Whether the resulting extra stress is greatest at the level of the fifth lumbar 
vertebra and decreases with each sueceeding upper segment can be judged only from the 
distribution of defects. The fact that in the Eskimos this extra stress is allowed to persist 
for lung perivds of time may be the distinctive feature in their way of life which leads to 
their very frequent acquisition of arch defects 

Is the explanation as simple as this? Cases of unilateral defeet (Type 1B) do not fit into 
this scheme. As there is no motion in a sound arch, why should a complete cleavage develop 
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on one side alone, since the stress brought to bear on the other side would be increased? 
In one such case in a fifth lumbar vertebra where the defect is a thin line of cleavage, the 
pars Interarticularis is stoutly constructed) measuring thirteen millimeters transversely 
and nine millimeters anteroposteriorly (unaffected side: sixteen and nine millimeters 
respectively). Here, too, the distance between the tips of the superior and inferior articular 
facets is four millimeters greater on the affected than on the unaffected side 

Attention is called also to the fact that in the few unilateral cases involving the first 
and second lumbar vertebrae the details Gi ne defects are quite uniform. Figure 11 shows 
the uniform pattern of these defects as well as the associated asymmetry. (In four cases 
the maximum distance between the tips of the superior and inferior articular facets on the 
affected side averages 49.8 millimeters as compared to 45.5 millimeters on the norma! 
side.) If, as this suggests, anomalous ossification accounts for some of the defects in 
Kskimos more perhaps than in whites and negroes it can hardly be a major factor in 
the incidence 

These considerations lead the writer to believe that the unusual incidence of arch 
defects in Eskimos is due to the combination of unusual postural stresses, a high accident 
rate, and perhaps a somewhat more frequent occurrence of anomalous ossification. Only 


case histories of living subjects can give a better explanation 
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THE USE OF STAPLES AND BONE-CHIP GRAE TS FOR INTERNAL FIX AELON 
IN FOOT-STABILIZATION OPERATIONS * 


BY RUFUS H. ALLDREDGE, M.D., AND DANIEL ©. RIORDAN, M.D., NEW ORLEANS, LOUISIANA 


Surgical stabilization of the paralytic or detormed foot is one of the most common 
operations performed by orthopaedic surgeons today. The various stabilizing procedures 
and techniques used for different deformities and disabilities of the foot have been amply 
described and profusely illustrated in the literature for many years. The deformities re- 
sulting from various diseases and injuries are well known and the indications for the 
employment of the different types of foot-stabilizing procedures to meet the requirements 
of the individual cases are fairly well standardized. There is no doubt that there has 
been a high percentage of good results from these procedures generally, but too few eriti- 
eal end-result studies have been published. The report by Patterson and his associates ! 
is probably the best and most recent study and should be familiar to all. This study showed 
clearly for the first time that the end results of surgical foot stabilization are not as 
uniformly good as they might be. It also showed the causes for failure of different types 
of operative procedures in the various conditions for which they were used. 

It is not our purpose in this paper to review all of the different types of foot-stabili- 
zation procedures and the indications for them. We intend to describe a method of internal 
fixation supplemented by bone-chip grafts which we believe has certain distinet ad- 
vantages and gives better results than we had previously had when these supplementary 
measures were not used. 

Surgical stabilization of the foot, although not usually difficult for an experienced 
surgeon, is nevertheless a tedious and sometimes extremely strenuous procedure in cases of 
marked deformity and severe injury. 

The best results from foot stabilization may be expected only when there has been a 
careful preoperative evaluation of the patient as a whole, the deformity or disability of 
the foot itself, and the individual requirements of each case. In cases of marked deformity, 
if not enough bone is removed to correct the deformity at the time of operation, good 
results cannot be obtained even if all the joints fuse which should be fused. If over- 
correction of the deformity is brought about by too much removal of bone, the result may 
be equally undesirable. Even if the proper procedure is selected for the individual case 
and exactly the proper amount of bone is removed to give the desired correction. of the 
deformity and stabilization of the foot in proper position and alignment, loss of position 
and failure of fusion with pseudarthrosis in one or more joints may result in failure, due 
to pain or recurrence of deformity or both. This is the chief difficulty we have had in 
the past and is the main reason for the use of the supplementary measures in foot-stabili- 
zation procedures described here. 

In most foot-stabilization procedures, when the operation has been completed, the 
foot consists of three separate parts and frequently these are very unstable. While it 
is sometimes possible to realign the different components of the foot and maintain them 
in the desired position without internal fixation, this is impossible to achieve in some 
eases and unreliable in others. Even when the desired position can be obtained, displace- 
ment of the apposing bone surfaces may occur while the cast is being applied or subse- 


quently before fusion occurs. Such displacement may be the only cause of failure in the 


result and may necessitate re-operation to relieve pain or correct recurrent deformity 
To overcome the difficulty of accurately maintaining apposition of the resected 
joint surfaces, one of us (R.HLA.) adopted the use of internal fixation of the resected 


* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois, 
January 28, 19538 
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Fig. I-A: Roentgenogram made before operation, showing an old fracture of the caleaneus in a man 


forty-one vears old 
Fig. 1-18: Roentgenogram made November 28, 1949, five months after triple arthrodesis, with three 


staples and bone ¢ hips, had been performed lor painful foot. The cast, which consisted only of a below- 
the-knee plaster boot, had been removed seven weeks after operation. 
Fig. 1-C: Anteroposterior and oblique roentgenograms made on the same day. 
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joints with the use of staples in June 1949. The use of bone chips, taken from bone re- 
moved from the site of resection at the time of operation, was also instituted in’ the 
hope of shortening the time of bone healing. The use of staples for internal fixation to- 
gether with the implantation of bone-chip grafts has proved to have advantages other than 
those for which the procedure was originally chosen and will be referred to later. 

Since June 1949 we and our colleagues have performed stabilization procedures of 
Various types on sixty-three feet in fifty-five patients for most of the deformities and 
conditions for which stabilizing procedures are generally used. Metal staples have been 
used for internal fixation in all of these cases and bone chips taken from the bone removed 
at the operation have been used in the majority of them. 


TECHNIQUE OF SURGERY 


A thorough exposure of the region to be operated upon is essential here as elsewhere 
in surgery. Accurate removal with a sharp osteotome of all the joint cartilage fromthe joint 
surfaces to be fused is essential. After removal of the desired amount of bone for correction 


of deformity, the remaining bone surfaces are trimmed so that they are square and flat 


and the opposing surfaces fit each other accurately. It is important for all three compo- 
nents of the foot to be accurately fitted 
together before the first: staple is intro- 
duced. If the resected bone surfaces do 
not fit in proper position and alignment, 
they should be made to do so. A staple 
of the proper size is selected for each 
joint in each foot. Usually, one staple 
is driven across the talocaleaneal joint 
while the joint is firmly compressed ; the 
Fig. 2-A: Roentgenogram made July 14, 
1950. The patient was a fourteen-yvear-old 
boy who had had poliomyelitis. A triple ar- 


throdesis with three staples and bone chips 
was performed on February 15, 1951 


Figs. 2-B and 2-C: Anteroposterior and 
lateral roentgenograms made August 10, 
1951, six months after operation, showed 
mamtenance ot position and solid fusion 
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Roentgenogram made October 25, 1951. The patient was a boy, eleven years old, who had a 


enleanneonavicular bar \ triple arthrodesis with three staple s and bone « hips had been done on 
hebruary 24, 1950: immobilization in a plaster boot had been discontinued ten weeks after 
operation. This roentgenogram showed a satisfactory result 


staple should be driven in with as few strokes of the mallet as possible. The resected cal- 
caneocuboid joint surfaces are then firmly held together while one or two staples are driven 
across the joint; one is usually adequate. Usually, the foot is well held together atter these 
first two joints have been stapled so that the talonavicular surfaces are easily transfixed 
with one staple. In some types of foot stabilization, such as the Lambrinudi, only one or 
two staples are used, and in some cases no more than one is necessary. This one is placed 
across the caleaneocuboid joint in the Lambrinudi procedure. Whenever possible, however, 
each resected joint should be fixed with a staple 

It is essential that the opposing bone surfaces should not be distracted when fixed 
with staples. The position of the various components of the foot should be checked betore 
each staple is applied. After fixation of the separate parts by staples, multiple cancellous 
bone chips taken from the portions of bone removed at operation are packed about the 
lines of resection and all defects are filled with the chips. The wound is then closed while 


the foot is held in the desired position 


POSTOPERATIVE CARE 


A plaster boot or a pressure dressing over padding with application of plaster below 
the knee has been used in nearly all patients. Although the paster boot has been used 
in the great majority of cases, a simple pressure dressing has been applied in some, demon- 
strating that the use of plaster may not be essential in every case. The stability of the 
foot with internal fixation is such that the application of the postoperative dressing is 
greatly simplified; in no case have we had displacement of the bone surfaces occur while 


the dressing was being applied or subsequently in the dressing or plaster. In most cases 


a plaster boot has been applied immediately, but in no case has the toe-to-groin plaster 


been applied. In cases where plaster was not used immediately after operation, a plaster 
hoot was later applied before the patient went home, to prevent the possibility of meddle- 
some change of dressings 

The first postoperative dressing is usually changed after ten to twelve days, at which 
time the sutures are removed and the plaster boot is reapplied. The weight-bearing heel is 
applied at various times, depending upon the type of case. Partial weight-bearing with 
crutches may be started as early as three weeks or as soon thereafter as the condition of 
the patient permits 
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RESULTS 

Of the sixty-three foot-stabilization procedures done by us since June L949, we have 
been able to follow twenty patients with twenty-two teet operated upon. There has been 
no loss of life or limb and no serious complications attributable to surgery have occurred 
in the entire series. There have been no wound infections. Minor skin necroses at the 
site of Operation in a few cases have been approximately equivalent to those encountered 
in foot-stabilization procedures before the use of internal fixation and bone-chip grafts 
was adopted. There have been no nerve or vessel complications and there has been no loss 
of position at any time after operation. All of the joints in the twenty-two feet of twenty 
patients did fuse in the position in which they were placed at operation. In each instance, 
the foot has remained in the position in which it was placed at the time of surgery. While 
the position has not always been perfect, it has been better on the whole in our experience 
than we were able to obtain prior to the use of internal fixation 

Two patients had persistent pain at the site of operation and the staples were removed 
after an otherwise good result 
had been obtained. The pain 
subsided or disappeared after 
removal of the staples in both 
cases. All of the staples have 
remained in the other twenty 
feet and none of these pa- 
tients have returned with any 
complaint referable to the 


staples 


ADVANTAGES 


The use of metal staples 
for internal fixation in foot-sta- 
bilizing procedures seems to 
have a number of advantages Bro. 4-A 


which cannot be overlooked Roentgenogram showing drop-foot following poliomyelitis in a girl 


In the first place it probably seventeen vers old. No muscles were available for transfer. On June 
1, 1951, a Lambrinudi stabilization was done with use of one staple 
causes the surgeon to be more and bone chips 


meticulous in his surgical pro- 
cedure than would otherwise 
be the case. The advantage of 
precision cutting and trim- 
ming of the bone surfaces so 
that they fit accurately and 
remain in the desired position 
for correction of all compo- 
nents of the deformity, to per- 
mit the foot to be accurately 
internally fixed, is obvious. 
The certainty of maintenance 
of close, accurate apposition 
of the resected bone surtaces 
while the wound is closed and 
the postoperative dressing Fie. 


applied, without fear of loss toentgenogram made sixteen weeks after the operation showed 
correction of the drop foot and bony fusion of the jomts 


itl e component 
of position of th my The patient wore a plaster walking boot for three months after the 


parts of the foot. is quite re-operation 
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assuring. The use of a pressure-boot dressing or a plaster boot below the knee, instead of a 
toe-to-groin cast, is preferable for the patient and simpler for the surgeon. The decreased 
pain and discomfort postoperatively, in most cases, as a result of internal fixation, is quite 
noticeable. Earlier change of postoperative dressing and removal of sutures than the 
customary three weeks is obviously advantageous to the patient and decreases hospital 
time. On the whole, the patients were discharged from the hospital earlier when internal 
fixation Was used 

In our cases, earlier weight-bearing with a snug-fitting plaster boot and crutches 


has been allowed. Weight-bearing with crutches has been started as early as three weeks in 


come CHSeS Marly weight-bearing without the fear ot displacement of the component in 


parts ol the foot is advantageous 
Although we cannot prove im on a statistical basis, our impression was that the time 
for solid bony union of all the joints in these twenty-two feet with internal fixation and 
hone chips was shorter than the time for union in the patients operated upon before the 
use of this method. The series of patients followed is small; however, the fact that uni- 
form bony fusion occurred in all of the joints of all twenty-two feet is impressive. The 
period at postoperatl e immobilization has definitely been shortened im some compared 
to that before internal fixation was carried out. The earliest discontinuance oft plaster 
immobilization was at the end of seven weeks 
The chief disadvantage of the method, as we have seen it, has been the possible ne- 
cessity of secondary procedures for removal of staples. This was done in two cases. 
Parrerson, R. L., Parrisn, F. and Harnaway, N.: Stabilizing Operations on the Foot. A 
Study of the Indications, Techniques Used, and lind Results. J. Bone and Joint Surg., 32-A: 1-26, Jan 
DISCUSSION 


Dre. Waurer P. Brounr, Minwauker, Wisconsin: Dr. Alldredge and Dr. Riordan have made at 
important contribution in emphasizing the value of internal fixation in stabilization operations on the foot 
Only if the fragments are maintained securately in the desired position is it safe to use multiple small bone 
chips to hasten healing. If bone chips are used without internal fixation, the slightest movement of the 
resh iped bones ma displ wee the « hips ind allow them to lock the bones in the wrong position [ have watched 
some surgeons holding a foot with trepidation while a east is being put on and having an x-ray made im 
mediate! ifterward to see if the bones had remained in Position 

The use of internal fixation and chips was taught me by F. J. Gaenslen twenty-five years ago and | 
have not changed the technique since. After the foot has been brought into the desired position, the hind part 
of the foot is held securely by a spike driven up through a stab wound in front of the heel, securely impaling 
the caleaneus, the talus, and the tibia Small crevices between the bones are pore ked loosely with very small 
chips. Subsequent pressure on the fore part of the foot in the direction of dorsiflexion and valgus brings the 
rm shaped surinees toge ther snugly This ter hinique Is purth ularly valuable in the Lambrinudi type of stabili 
zation. | use it also in astragalectomies 

I have seen no disadvantage in having the pin cross the ankle joint. It is well known that a single small 
longitudinal pin causes ho epiphy seal disturbance I ean recommend the method highly, but I should wiarh 
vou not to place the pin in the weight-bearing part of the heel where a sear would be painful 

Dr. RoE. Burns of Madison has popularized the use of staples in a great variety of situations. I use 
them in stabilizing procedures on the foot. Hf a pin is driven through the heel, one additional staple is valu 
able in maintaining the correction in cases of extreme flat-foot. With the hind part ol the foot in a neutral 
position, it is difficult to hold the talus and navicular accurately. Displacement of these bones can be elimi- 
nated by a single staple pl veed through a medial inetsion. This staple is used in addition to the pin The staple 
ix ideal for holding together two surfaces which are vertical to the long axis of the foot, whereas a spike is 
more useful in fixing those which are more or less parallel to the sole of the foot 

The advantages of the method are as follows: Ace urate internal fixation reduces pressure on the skin 
such pressure mis beg pote ntial cause of pain and even of slough. With the use of pin, an ocr asional stuple 
ind bone chips, the incidence of pseudarthrosis has diminished almost to the vanishing point. The pin ts re- 
moved with the first change ot cast i have not yet had to remove a staple In my opinion, itis a mistake to 
use more staple s than are really needed. Dr. Alldredge has already said that he has hud to remove a few 
I should like to warn that in very soft bones the staples will not hold. The reflexion of skin necessary for plac 
ing ol the staples increases the likelihood of marginal hecrosis 

I cannot close without registering an objection to the implication by Dr. Alldredge that the use of a 


short east instead of a long one is all to the good. Again [should like to put ina plea for the use of a long 
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plaster cast with the knee in flexion during the first few weeks of postoperative fixation. Mlevation and packing 
vithice bags are set V facilitated by the long cast. The immobilization of a knee fora yu riod of five week- 
is not a disadvantage ina child. If there is no contra-indieation to knee flexion, this position should be used to 
relax the gastrocnemits prevent rotation strain and thus make the patient more comfortable Staple s do not 
prevent the gastrocnemius muse le from plantsartle Xing the foot. A spike, on the other hand, securely fixes the 
heel in its relationship to the tibia. This is an important aid in preventing pressure on the ball of the foot 
Which has occasionally led to disastrous skin necrosis. 
Dr. Alldredge and Dr. Riordan have illustrated a valuable principle ol operating technique You will all 
wise to include staples in your armamentarium for foot stabilization. [ should like to recommend also 


ing the heel as one of the most helpful additional procedures orthopaedic surgery has to offer 


Dn. Sv. Louis, Missourt: The authors have stressed two potits in this 
The first of these has to do with the tise of ¢ hip grafts ut the time of stabilization. This procedure Was intro 
duced and used by Dr. Michael Hoke thirty-five years ago, and it is a little surprising to know that Dr 
\ldredge and Dr. Riordan first decided to use it in 1949, Thad thought it enjoyed universal application and 
was routinely used tn all clinies in this country today. [It certainly is advisable and should be used in every in- 
stance, even iit is necessary to obtain extra bone from the iliac crest in order to fill the subtalar fossa 
The second point the uthors made is with reference to the use of the st iples In our discussion of this, | 
think there are four points that might be mentioned: 
1. First of all, in children, and the majority of these patients were children, is such a step necessary” 
Ido not beheve that it is. Our poor re sults in stabilization of the foot in children between the ages otf eight 
nd fifteen do net come from an inade quate position at the time of stabilization or from failure of fusion in 
these feet, but rather from extrinsic factors which tend to produce recurrent deformities. The use of staples 
vill have no effeet on this proble m 
2. The second point TE would like to mention is that of attempting to re-align and position the foot at 
time of the operation. In stabilization procedures the foot should be re aligned in relation to the ankle 
nd the two malleoli and the entire extremity should be taken into consideration. If we are dealing with 
viel ¢ \posed pert, ois olten very lift ult for us to determine the exact Position in Which the foot should 
jleced. As a result of this, we requ ntly find it necessary to close the wound upply the dressing, and re 
e alld ipes before we know the Position in which the foot should be placed The use of staple sat the time 
speration precludes sv such possibility 
3. The third promt hes to do with changing the position ol the foot if we find it necessary. We would 
like to believe that at the time of stabilization we can put the foot in the exaet position we desire, Unfortu 
nitely, that is not alweyvs true At the end of ten days the plaste r, dressing, and sutures can be removed 
The patient can be given a general an: esthetic and the foot can be molded into a more satisfne tory position, 
if we find it necessary. It we have used staples and have rigidly fixed these joints, that also is impossible 
The use ol staple of course, mav make wt difficult ot times to mold a setisfaetors longitudinal arch, and the 
molding of this arch is not en unimportant step at the time this plaster cast is applied 
1. The fin I point T would like to mention is with reference to pain, Dr. Alldredge said thet one of the 
principal indications for the use of staples is tor the control of pain postoperatively, vet in two instances it has 
been necessary for him to remove the staples in order to relieve the pain at a later date 
I, therefore, do not feel that we are justified at the moment in advising the use of staples routinely in 
our stabilization work. [If they are used routinely, | believe there is a definite possibility that our results ten 


venrs from today will be worse rather than better 


Dk. ALLbREDGE (closing): L wish to call attention to the pliers used in putting these staples in. They are 
pliers which T borrowed from Dr. Blount several years ago and TP have never used anything else. Of cours 
staples and bone chips in surgery are not new and no claim is made in this paper that they are. | think that 
the use of internal fixation in foot-stabilization procedures is one of the last applications for internal fixation 
in joint fusions and in other bone surgery. We find that internal fixation has been used and deseribed in the 
literature by some of our leading surgeons in the following conditions: in spine and shoulder fusions, in elbow 
usions, in Wrist fusions, and in almost all the fusions of the joints of the fingers. It has been used in hip 
fusions, although not in all cases; it has been used extensively in knee fusions and fusions of the joints of the 
toes, but internal fixation in foot stabilization has not been used extensively as far as we know, We do know 


that many attempts have been made to use internal fixation in foot stabilization with transfixion pins and even 


sutures across the joints — surgical sutures have been used across the joints for many years. The use of staples 


ind bone chips in surgery is not new, but they have not been used much in foot stabilization 

\s to the position of the foot, we too have had to reposition many of them in the past, but we feel that 
if the patient is carefully studied beforehand and the required position and alignment are determined, the use 
of staples obviates the necessity for repositioning the foot in relation to the ankle and leg at a later date 

It. should be emphasized that internal fixation is not indicated in all foot stabilization procedures It 
should be earefully selected and applied by the surgeon in the individual ease where it is needed and where 
it will serve a useful purpose 
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THE PATELLAR-ADY ANCEMEN' OPERATION IN EREBRAL PALSY 
BY M. ROBERTS, v D.. AND JOHN p \DAMS, M.D GASTONIA, NORTH \ROLINA 


From the No th Carclina O thapedic Ho Gastoy 


The indications for surgery in patients with cerebral palsy are limited, but in some pa- 
Hients the utilization. of certain surgical procedures will wd greatly in their rehabilita- 
tion * "The patients who have had patellar-ady aneement operations (the Chandler 
procedure) as part of their general rehabilitation program form the Pastis tor this paper 


Chandler credits Waltham with performing a transplant of the tibial tubercle in ISO5 


Fic. 1-B 
the patellar-ady heement procedure as origing presented 
Chandler Reproduced DV permission trom Surgery, Gunecolog 


In this instance the pathological condition was a laterally 
dislocating patella Pransplantation of the patellar-tendon 
in cerebral palsy Wiis described Chandler 
LO33. together with the rationale of its usage and the surgi- 
eal technique employed. Figures I-A to illustrate the 
procedure as first deseribed by Chandler and used on these 
patients, showing the advancement ot the patellar tendon With a block of tibial bone tou 
site distal to the original insertion. ( ‘handler * later modified his operation to avoid epiphys- 
eal growth arrest (Fig. 2 

\ modification of this procedure which has been used at Duke Hospital Is lustrated 
In Figure 3. The tendon itself is transplanted without a block of bone being removed, the 
tendon being anchored distally beneath an osteoperiostea! flap by means of 2 metal screw 
and silk sutures. The principal advantages of this procedure are transplantation of the 
tendon without injury to the epiphysis, the technical advantage of an easier technique and 
therefore shorter operating time, and less Postoperative discomfort 

\t the North Carolina Orthopedic Hospital, the patellar-advancement operation has 

* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons. ¢ hieago, [linois 


January 28 1953 
Orthopaedic Fellow, National Foundation for Infantil Paralysis, Ine.. Duke University School of 


Medicine, Durham 
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Before 


Incision 


Kia. 2 


ter modification of the procedure (Reproduced boy permission trom The Journal of the Inte 
ege of Surgeons, 3: 434, 1940 


OCTOBER 


Be 
\ 
G 
* jilt f 
y 
HZ: g a | 
Lipial 
Ne 
Ty) 
D | y E 
\ fA keh 
j 
ion method. 
Chendler's |: 
Vol 


960 


M. KOBER \DAMS 


Epiphyseal —} 
Lines | 


Patellar 
Tendon 


tendon to the underlying tibial epiph 
BB: Showing the level at which the 
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Flap 


hig. 3 
sharp dissection used in freeing the | 
sis us Well as its high 
tendon w 


1: [llustrating the witellar tendon 
riding position in the pre 
sectioned. The osteoperiosten] flap 


form the site of the new insertion The corners of the tendon ¢ 


note the rek tionship of the 


routive stute 
os distal 


are grasped with an instrument : 
addition guy sutures are 


sutures. The new relations! Ip ol the 
distal femoral epiphysis. ( 


been performed lorty-twe times on twenty-one patients 


( 


Illustrating the tendon transferred to its position and the fixation with 
tella ec: seen by comparing its relative | 


urtesy nk Duke Hospital Durham 


obtained on sixteen patients. The period of follow-up averaged 6.5 years 
were pertormed bilateralls 
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kia. 4-B 
Showing the cle gree ol eXtension which the could 
Showing the degree of extension at the follow up ¢ 
Adequate flexion wis present The 


in this case was rated as excellent 
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ive result which was considered to be a failure The operation increased the 
but the was illing to welk because of severe mental retarda- 


INDICATIONS 


In the selection of patients the general indications for surgery in cerebral palsy must 
he followed. The patient must be evaluated clinically from the standpoint of mentality, 
other physical handicaps, and certain social factors which may influence his after-care 
The patient's entire program of rehabilitation must be tentatively outlined. As a rule, 
one group of offending muscles is attacked at a time, and frequent re-evaluations of the 
patient are common. In those patients in whom multiple procedures are to be carried out, 


initial attention should be direeted to muscle groups in which active funetion is not of 


primary importance; for example, adduction deformity of the thighs should be corrected 


by neurectomy or tenotomy. Equinus de- 
formity, when present, should be corrected 
by neurectomy or appropriate tendon- 
lenthening or both. In the correction of eon- 
trattures, spasticity, or tension states in the 
triceps surae group, great care must he exer- 
cised, as a calcaneus deformity may be pro- 
duced. A calcaneus type of foot is a great 
handicap to a patient whose gait pattern is 
altered from one of flexion to one of exten- 
sion. Power to fix the knee and ankle pos- 
‘teriorly is a function necessary for attaining 
and maintaining the extended position. 
Contractures about the hip, whether they 
are flexion or adduction contractures, should 
also be corrected before “ny procedure about 
the knee is performed. If knee-flexion con- 
tracture is present, it must be overcome 
before the knee extensor and flexor mecha- 
nisms can be adequately evaluated. As a 
rule, those patients who are good candidates 


Roentgenograms showing separation of the patel lor patellar-advancement procedures should 
lar tragr vents tinding Wis seen one additional 
ense and is Crise the Iragments hod united 
prior to performance of the procedure together with inability to extend the knee 


exhibit geod or normal quadriceps strength, 
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heyord 160 to 170 degrees, and a patella several centimeters proximal to the normal posi- 
tion. These criteria were originally stated by Chandler and this study aims to emphasize 
their importance 


The relationship between hamstring and quadriceps strength must be established. A 


dfferential of one grade, the quadriceps being the stronger, would seem to be the optimum 


relationship. Hamstring weakening can be achieved by sciatie neurectomy, hamstring 
tenotomy, or transplanation of the hamstrings ® into the 
femoral condyles This last procedure has not been used in 
this series. The patellar advancement should be carried out 
as the last of the surgical procedures 
The postoperative care of these patients is Important, 
Preferably they should be treated in an institution where 
constant physical therapy is) possible. Quadriceps-set ting 
exercises should be begun as soon as postoperative pain has 
disappeared At the end of eight weeks the casts are bivalved 
and the posterior halves are worn when the patient is not 
actively exercising the knees. If braces are indicated tor other 
reasons, they can be substituted for postoperative plaster 
splints. Adequate flexion for sitting will be gained without 
specific flexion exercises. Progressive quadriceps resistance 
exercises are of value. Weight-bearing in parallel bars is be- 
gun as soon as the patient is able to maintain the extended 
Fig. Illustrating recurrence of flexion deformity in a patient whose 
over-all result was graded as fair. Note the prominence of the hamstring 
tendons and the wide tendinous insertion of the iliotibial band. The 
presence of these active and obviously strong muscles has been responsi- 
ble for the production of this recurrent flexion deformity. Today we 


would have corrected the overactivity of these muscles both at the hip 
and at the knee before undertaking the patellar-advancement procedure 


Fic. 1O-A hia. 10-B 


Fig. 10-A: The roentgenograms made in 1941 showed the preoperative relationship of the tibial 
shaft and the tibial condyle to be in the form of an angle messuring approximately 85 degrees 

Fig. 10-B: Roentgenograms made in 1951 showed the angle to have increased to 119 degrees. The 
operative site is still obvious. Proximally the operative area would seem to include the anterior portion 
of the proximal tibial epiphysis. We feel that this complication will be avoided in the future by the 
modification in the technique 
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NAME RANGE & STRENGTH 


PREVIOUS | RESULT YEARS | NEUROLOGICAL 


(ACTIVE ) | SURGERY FOLLOW UP| INVOLVEMENT 
Zi2iz 
HAMSTRING (QUADRICEPS) 4 
FLEX. EXTEN. 2 
1.) B.B. | R | 80° G+ 180°| N x |x x QUADRIPLEGIA 
L | 80° 180°| N (| FAIR 10 
H.C. | R| 80° |G+/ 170°}G- | |x| QUADRIPLEGIA 
L 80° G+ 180° G X |X x F AIR 11 


75° IN 165° | N x x TRIPLEGIA 
L | 70° 175°'N | x] | |X] Goop 
4.) I.DS.| R | 90° |F+ 190° | G+ X |X x | PARAPLEGIA 
90° 190°'G+ | TX] FAIR 10 


| 100° F+| 3 30° |G | X| | NO QUADRIPLEGIA 
L | 110° F 160° | F+ x BENEFIT 10 


+ + - + + + + + +. + 


6.| T.B. | RI 165°/G | X|X [xX] X | QUADRIPLEGIA 
L | 90° |G 155° 1G X|X |X |X| FAIR 3.5 
7./3.B. | 100%F-| 160°|F+ | QUADRIPLEGIA 
L | F+ 155° |G xX |x |x FAIR 4 | 
Cuarr ! 


position. Braces were not used postoperatively in any of these patients, although the use ot 
braces is unquestionably of value in certain cases, particularly in those in which pro- 
longed close SUPePVISION Ts het possible 
RESULTS 
The results have been ascertained through the use of the following criteria 
Kacellent 
I. Ability to walk in full extension without aid; 
‘ 2. Ability to arise from chair without aid 
\o 3. Ability to extend knee against gravity: 
1 Range of knee flexion adequate for sitting 
I. Ability to walk without aid with knees slightly flexed or in recurvatum: 
2. Ability to arise from chair without aid: 
4. Ability to extend knees against gravity, although the range may be limited: 
Range of knee flexion adequate lor sitting 
Abilitv to walk alone with aid of crutches 
2 Ability to walk about house without crutches: 
4 Ability to arise from chair with aid of crutches: 
1. Achievement of ambulatory status in patient previously confined to a bed on 
1 wheel chan 
There have been patients in this group who have received no benefit from this pro- 
cedure, The failures represent primarily poor selection of patients. In these patients the 
; procedure increased the range of active knee extension, but, because of other factors, the 
patients were unable or unwilling to ambulate 
Qn the basis of the eriteria deseribed the results were as follows: excellent, two; 
1 good, three; fair, nine: failures, two. An example of each is represented in Figures 4 through 
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INAME RANGE & STRENGTH PREVIOUS| RESULT YEARS | NEUROLOGICAL 
(ACTIVE) | SURGERY FOLLOW UP| INVOLVEMENT 

+ + + + 4 

HAMSTRING| QUADRICEPS | % Zi 


FLEX. EXTEN, 


| 60° lc 
75° |G- | 
— —+ - - - 
G- x|x {x} | ATHETOSIS 

QUADRIPLEGIA 

} 

| 


+ 
PARAPLEGIA 


+ 


~*~ * |POP. 


PARAPLEGIA 


| PARAPLEGIA 


| PARAPLEGIA 


_ 


| PARAPLEGIA 
ATHETOSIS 
| 


4 —— - + 


| PARAPLEGIA 


GOOD 
NO | ATHETOSIS 
‘BENEFIT | 


PARAPLEGIA 


x EXCEL 


Il 


HCL stands for heel-cord lengthening 


The grading of musele power in patients with cerebral palsy is difficult, and meeting 
all of the requirements as set up for each grade in flaceid paralysis is not always possible 
The powel exhibited objectively must be considered of primary importance and the range 
of joint motion of secondary importance, One unusual preoperative finding Was separation 
of the patellar fragments (Pig. 8). It is possible that this was produced by an overactive 
quadriceps as trauma had not occurred 

\ summary of the follow-up findings is given in Charts [and I 


COMPLICATIONS 


1. Recurrence of flevion deformity at the knee: This is, as a rule, the result either of poor 
evaluation of hamstring strength and failure to reduce it to the desired level or of inade- 
quale postoperative supervision, either through lack of sufficient physical therapy or 
through inadequate protection by extension splinting (Fig. 9). Reeurrence of flexion con- 
tracture at the knee can also be the result of failure to recognize flexion contractures of the 
hip or the presence of a weak triceps surae group with a resultant caleaneus deformity. A 
patient cannot walk with the knees extended with a fixed flexion deformity of the hip or i 
strength about the ankle is not sufficient to stabilize the distal portion of the extremity 

2) Receurvatum of the knees This change (Figs. 10-A and 10-B) was produced in the 
tibia through unequal growth of the proximal tibial epiphysis. This inequality of growth 
was produced by interference with the anterior portion of the epiphysis at the time of 
surgery and the added factor of increased pressure ® to the anterior portion of the epiphysis 
following the transplantation. Excessive reduction of strength in the hamstrings should 
always be considered as a causative factor in the production of this deformity However, 


this was not of Importanee im this series 
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| 
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D.W.|R 
a 
9. S.G. R 
—- 
10, M.F.|R 
11, M.W.| R|135°%G-| 190° |G- x|x| | | 
L | 1204G-| 170°] F+ | FAIR | 10 
12] A.W. | 145°/G- | |X | 
LI 60° |G+ 145° | G- IX |x| | FAIR 2 
13, S.M. | 180 | | | 
L | 80° |F 180° | G- x | GOOD 
14,| M.H, | \G 170° |G 4X | 
L/90° |G | 170°)G X |x| 
LS. | R| 90° |G | 190° |G | X |X [xX |X 
] | L| 120°lF+ | G- | Kix 
90° |G 180° | G x 
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$. Fracture of the tibia This occurred in one Instance at the site of the original patellar 


Insertion; it was the result of removal of more hone than was necessary and will be avoided 


vith the modified teehn 3 


Baker, L. Personal communication 
2. CHANDLER, F. A.: Re-Establishment of Normal Le verage of the Patelia in Knee Flexion Deformity it 


Spastic Paralysis. Surg., Gvnec., and Obstet... 57: 523 527, 1933 


CHANDLER \ Patellar Operation \ Re vised Technic J Internat Coll Surg 3: 
1040 

1 CLEVELAND, Matuer, and Boswortu. DM Surgical Correction of Flexion Deformity of the Knees Dus 
Parn i surg ind Obstet 63: 650 HO4 1986 

G. Surgical Division of the Patellar Retinacula to Improve Iextension of the Knee Joint 


in Cerebral Spastic Paralysis. J. Bone and Joint Surg.. 32-4: 80-86. Jan. 1950 


( GabteKswas \.: Studies on Bone Mechanies in Vitro. IL. The Role of Tension and Pressure in Chondro 
genesis. Anat. 73: 30-51. lage 

7. WoT. and MeDeruorr. LL. J Operative Treatment of Cerebral Palsy of Spastic Type. J. Am 
Asst PIS: 454-440, 1942 

S. MeCarroni, Ro: Surgiesl Treatment ot Spastic Paralvsis. Jn Tnstructional Course Lectures, The 
American Academy of Orthopaedic Surgeons. Vol. VI pp. Ann Arbor, J. W. Edwards 

MeCarrour, Ro, and Scuwarrzwann. Spastic Paralvsis and Allied Disorders. J. Bone and Joint 


Surg., 25: 745-762, Oct. 1943 


DISCUSSION 


Dr. A. Cureaco, Dr. Roberts and Dr Adams have presented a critical 


tidy « he results of the patellar-ndvancement operation in sixteen cases with an average follow-up period 
! ! nd one-half emu Phe have enumerated the indications and contra-indie thone clearly and have 
empl wed the role of thi proce lure in the rehabilitation of certain « ses of cerebral pals This operation at 
lees? oS i the menus of re moving one ol the obstacles to progress ih asm ill number of puitients It does not 


replece the long-term traming which must be followed in these cases. The operation should be undertaken 
on Her coretul analysis of all the factors which have been emphasized by the speakers 

of this oper thon or its modifiention is the replacement ob the patella to its normal an 

ih relationship to the knee jomt. The eonstant pull of the powerlul extensors of the knee augmented by the 

position of the knee joint re ult in elongation of the lar tendon snd rd displaceme nt of the 

tella. The funetion of the vastus medialis and the vastus lateralis is Impaired: extension of the knee through 


looor 20 degrees is lost; and the patient assumes the jump position. When the patella is repliced 
ion the funetion of the vastus femornlis is Improved Should the rectus temorntlis be so short 
fo prevent clongation of the extensor muscle group, division of the proximal reetus tendon is indicated 
The necessity of correcting the flexion deformity of the knee should be obvious. The original operation 
met the needs of the older patients, but the danger of arrest of growth is real in vounger patients 
Phe use of wire combined with pheation of the praate liar tendon in advancing the patella has not been 
tistvetlory in some cases beenuse of ervstallization and bre ining ol the wire months atter surger We ar 
Ow teh seven by seven airpline eable, in the hope that the fatigue phenomenon so 
characteristic of stait steel will be overcome 


It re placement of the patella to its norm | position can be accomplished, regardless of the technique, the 


eXtensor mechanism of the knee will be enhanced providing good judgment in the selection of cases has been 
exercised 
The merits or cote of any surgical principle become more evident by the presentation of such an 
ivsis 2s has been no by Dr. Roberts and Dr. Adams 
De. Charis The principle ol the patellar ndvaneement Operation is 
yund. Llowever. on wtace, this re port would indicate that the proce lure is of questi nable value 
Long ago | cou e presented a follow up study 1 the patients originally operated upon at the 


Children’s Memorial H spital, but the percentage of satisfactory resuits was about the same as that reperted 


by Dr. Roberts and Dro Adams; and as | was not the originator of this operation it might have been consid 
t ed untair for me to make syel it report 
Phe extensiy of the knee jount und insertion of wi White is we constantiv irritating to 
the well as the necessity of a tary operation to ren the wires. which almost 
vs broke ill produced t mnconsiderable ins: to the childrer 


Contin 
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ARTHROPATHY DUE TO ADJACENT INFLAMMATION 


BY ROBERT kK. LIPPMANN, M.D., NEW YORK, N.Y 
From the O thapacdu Service. Mount Sinai Ho pila New 


INTRODUCTION AND HISTORY 


Spontaneous atlinto-axial displacement first attracted wide interest in 1930, although 
sporadic reports ot this startling condition had appeared in the preceding literature for 
over twenty vears. Studying the common postinfectious wrvneck of children, Berkheiset 
and Seidler were able to show by roentgenograms that, in certain cases, the torticollis 
resulted directly from spontaneous subluxation or dislocation at the atlanto-axial joint 
Independently, Grisel and Destosses, of France, published illustrations of the lesion 
\ large number of case reports were published in England and America after the appear- 
ance of these basic papers, confirming their findings; by L934. Watson-Jones had per- 
sonally collected twenty-one cases. At the present time, the diagnosis is no longer rare 
and would be still more frequent were it not for the technical difficulties of its demon- 
stration. According to Brailstord, Wleinhaus pointed out that simple subluxation is prae- 
tically impossible to recognize on roentgenograms made with the patient's neck in the 
torticollis position, On the other hand, manual correction of the torticollis in order to 
obtain an aecurate anteroposterior roentgenogram: serves also aus a reduction manoeuvre 
and may completely mask an existing minor displacement 

Identification of the true underlying lesion in these cases was of far more than thera- 
peutic value. Most significant was the first clear demonstration that even a small and 
diserete hyperaemic focus could weaken a neighboring joint structure to the point. ot 
lislocation without provocative trauma 

What is the mechanism of the production of this bizarre arthropathy? Does it occu 
only at the atlanto-axial level or do equivalent disturbances develop in other jomts iis 
well? Is the phenomenon related to the joint disturbances which have been demonstrated 
to be a result of rheumatoid spondylitis"? Subsequent literature has contributed little 
o the solution of these problems, and the mechanism of the process is still unelarified 
Only vague references in the literature hint that equivalent: phenomena may oeeur in 
other locations 

The present study postulates that jomnt displicement due to adjacent tiflammation 
is no sense a specific affection of the athanto-axial joint, but rather that it is a disturb- 
anee whi h develops at several skeletal locations. In the spine, jot displacement due to 
adjacent inflammation mes he recognized at various levels, and its role in the pathogenesis 


of several common arthropathies of the spine appears fo he stonifieanue 


CLINICAL BEHAVIOR 


\ clear preture of the characteristics of the lesion of the atlhanto-axial jJomt os helptul 
in recognizing the counterpart of this condition in other locations. A few of the clinical 


attributes of the phenomenon as observed in the literature and in our own cases may be 


summarized as follows: 

1. There is no lipo al time schedule or clinical pattern: Dislocation has been noted as 
carly as twenty-four hours after simple tonsillectomy ' or as date as many vears after 
onset ol indolent cervient-node echlargement 

2 There appears to he no detectable relationship with the severity or inte neily of the 


* Read at the meeting of the Orthopaedic Section of the New York Aeademy of Medicine, New York 
N. 3 Mareh 21, 1952 
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inflammatory proce Berkheiser recently reported that in one vear he had seen three 
mstances of dislocation atter simple tonsillectomy On the other hand in many severe 
and pr tracted throat infections, no e idence of this complication develop- Phis has 
el to the general impression that some \ factor must be involved 

OF Mqniftcance 7 the fact that the condition may constitute are lo cithe 
primary neighboring focus or a remote focus draining into lymph nodes which lie close to the 
Infections of the middle ear, osteomvelitis of the cranial vault, sinusitis, and root 
HOSCESSEOS UNE examples of conditions which have produced irthropathy through the inter- 
mediary of the cervical nodes draining remote primary foci 

1, The condition qenerally starts suddenly during or shortly after the subsidence of thi 
oriqmal foeu Usually the patient has the sensation that something in the neek he 
vielded. Premonitory symptoms are rare 


5. Patn may vary from mild discomfort to qreat agony: The most common complaint 


of neck deformity 


esions ts thes emarkabhle ability to heal tirml 


final noteworth property of these 
alter reduction and immobilization cven when the causative inflammatory foous cont 


nahate 


MECHANISM 


Phere is ne precise knowledge COnCCTHING thre mechanism of the production ob thn 


type ol arthropathy Phe casual explanation of Cirisel that exeessive si hoceipit tl 


spiusm might overcome resistance is untenable. In most distances, these dislocations 
occur suddenly and are not preceded by neck spasm or by torticollis. [t must be assumed 
therefore, that the disloeation is the res lt, of ligament weakness so marked that the 


strueture can no longer withstand normal strain 


ligamentous relaxation is through the intermediary 


sJerkheiser believed that sucl 
of arthritis of the intervertebral joints as a result of direct Ivmphatic spread from. the 
original foeu displacement however vernerally appears suddenly and is not com 
monly preceded Vinptomes of arthritis 

Watson-Jones and Greig are strongly ot the opinion thet secondary hyvperu 


attachments 


boone atrophy Is respon ible tor the wenkened hold ot the ligaments at then 
According to Greig “the ligaments about the vertebrae throughout the whole vertebra 
column are so strong and powerful that they cannot be avulsed without tearing off with 
them Iragmetnts ol the bene to which they are attached as attempts in the Post-mortem 
theatre ol dissecting room Verily It the bone has Previous decalet 


fication the liwaments vield readily. Although the correctness ol this observation mary 
ensily confirmed, il het Hecessarily indiente that the ligaments pull out ol the 
bone gas believed. The independent weakness of the ligament miav be greater than 
that of the skeleton, and the ligament may tear at the point of attachment without pul 


ing a bone flake free 


LPORY STUDY 


Phe speed with whieh joint ligaments can weaken in response to neighboring in 
fammation may be readily demonstrated in animals. In laboratory studies being con- 
dueted at present, a simple technique his heen evolved to dete rmine the influence at 
pvartl rosis of the knee tipon the breaking strength of the tibial collateral ligament i! 
rabbits. Aseptic pyarthrosis is induced with turpentine. The tibial collateral ligament is 
utilized beenuse ot the relative ease with whi hi if may he « leanly dissected and because 
it is seldom directly involved in the inflammatory disturbance \t varving periods alter 
the induction of unilateral knee pvarthrosis, the animals are sacrificed and both hind 
extremities are removed and are prepared for testing. The knee of the well extremity 


serves as control The specimen tor testing consists of the lower portion oft the femun 
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Disgram of the tension apparatus used in the experimental studs 


Rabbit No. | Ngo Deration| Right’ Lett | Xray for Bone 
RL days 24 Ibs 45 |bs 
3i5 Knee 
Rt. \4days 20\bs [57 \bs n 
#376 | Knee 
Rt. Lt. 
hig. 1-B 
Illustrative examples of ligament weakness associated with pvarthrosis of two weeks’ duration are 


shown. Roentgenograms show absence ot atrophy 


bound to the upper portion of the tibia by the tibial collateral ligament only, — all othet 
connecting elements having either been removed or severed. The prepared specimen is then 
mounted in the tension apparatus (Fig. 1-A) by Wirselaer wires, and gradual tension is 
applic until rupture Occurs If care is taken to s oid rotation or angulation of the bone 
elements, a reasonably accurate reading may be obtained as is indiested by control studies 
upon uninjected rabbits. Although the details of these experimental studies will be re- 
ported separately at a later date, certain findings may be summarized here 

1. On the control side, a flake of bone is consistently torn free with the ligament in 
accordance with Greig’s postmortem observations 

2. On the side of the pyarthrosis, the ligament frays and tears distal to its femoral 
attachment and no bone flake is torn free 
3. A sharp decline in Sreaking strength of the tibial collateral ligament develops on 
the side of the pvarthrosis (Fig. 1-B 

1. This ligament weakness may reach a marked degree before evidence of bone 
atrophy appears on the roentgenogram (Fig. 1-B 

These studies show the dramatic speed with which joint ligaments may weaken in 
response tou neighboring inflammation, long before skeletal decalcification hes level 
detectable by roentgenograms. In our specimens, the weakened ligaments seemed to fray 
and to tear close to the pot of attachment not to pull out of the bone as (ireig sug- 
gested. The weakness, therefore, appears to be directly in the ligament, coincident with, 
and not the result of, bone atrophy. This concept is supported by clinical experience with 
the rariftving bone diseases. Although infraction and fracture are common in osteoporosis 
and distortion of bone is common in osteomalacia, the ligaments seem to retain a firm hold 
In such conditions, sprain, dislocation, or dise disruption occur with no mnusual frequenes 
Further studies on this subject are in progress 

Although for the present the precise explanation of ligamentous fragility caused by 
neighboring inflammation remains obscure, the phenomenon is undoubtedly a real one 


and offers a plausible explanation for spontaneous atlanto-axial displacement 
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Fig. 2-A: Case 1. Melk. Subluxation at the 
second and third cervical Infterspaces due to 
djacent inflammation in a child of three 


hig. 2-B: Roentgenogram made three months 
lnter shows correction to have been obtained after 
treatment by hyperextension collar 


Fig. Roentgenogram shows residual deformity 
in an resulting from unrecognized and 
untreated subluxation due to adjacent inflamma- 
tion in early childhood 


tHE CERVICAL LESION IN CHILDREN 


The atlanto-axial joint of the child is 
especially susceptible to a disturbance caused 
by adjacent inflammation. Mechanically the 
atlanto-axial joint dislocates more easily 
than do the lower cervical articulations 
Traumatic cervieal dislocations are most 
common at the atlanto-axial level and 


execution by hanging is an excellent example 


of the particular vulnerability of this artieu- 
Fic. 3 lation. In children, this vulnerability ts fur- 
ther augmented by the location of the joint in the center of potentially infected soft tissue 
the pharvny and tonsils anteriorly and large clusters of cervical nodes laterally. Even 
in children, however, anatomical variations can alter the involved level as the following 
example indieates 
Case LP. Meh.. aged two vears, was seen beesuse of gradual shortening of the neck, fixation of the 
head, and pain when the neck was moved, The condition had existed for about two months and was of gradual 


onset. No history of trauma was obtained. Prior to onset, however, several months of severe and repeated 


Upper respir itor infections had been present On examination, several swollen and tender cervical nodes 


were ole bilaterally Phe roe niyvenogram (I ip 2-\) shows the subluxation whit h Wiis originally present 


nt the second and third eervieat inte rspRices The final tion Which was obtained after overeorrection mn 
p! ster for several months is shown in ft wure 2 B 

Unless such subluxation is corrected it can persist permayently as is shown in the 
roentgenogram (Fig. 3) of an adult cervieal spine. The deformity in this instance followed 


an early childhood illness with no known trauma 
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ARTHROPATHY DUE TO ADJACENT INFLAMMATION 


Pig. 4-A hia. 4-B 
Cause 2. M. WK. The extent of the lesion is best demonstrated on roentgenogra ms when the pationt’s 
neck has been placed in the Watson-Jones position of full forward flexion 


Fig. 4-A: Roentgenogram made with patient's neck in neutral position shows the buckle 


Fig. 4-B: Roentgenogram made with patient's neck in the position of full forward flexion reveals the 
loss of parallelism of the facets and the dise narrowing 


Fie. 5-B Fig. 5-A 
Case 3.8.8. Healing of the simple lesion 
hig. 5-A: Subluxation at the fifth cervieal vertebra which occurred two weeks after a 


of severe 
bronchopneumonia was treated by means of a plaster collar 


Fig. 5-B: Roentgenogram made at follow-up examination sixteen months later shows dise destruction 
and partial bridging between the involved vertebral bodies. A slight buckle remains. The patient has 
been totally asymptomatic for one year. 
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( 4. Involvement of severnl levels with 
recurrences 

big. 6O-A Sudden subluxation of the fourth 
cervical vertebra while the patient was con 
valescing trom a severe sore throat 
Fig. 6-B: Sore throat) and pain in the neck 
recurred four months later. Subluxation involved 
the fourth and fifth cerviesl vertebrae 

big. t-¢ At examination five vears later, the 


patient complained ol occasional pain in the neck 


Roentgenograms showed residual narrowing at the 
fourth and fifth cervieal vertebrae 


THE CERVICAL LESION IN THE ADUL1 


\lthough spontaneous displacement ot 
the atlas upon the axis has been described in 
adults) an arthropathy which appears to be 
the adult equivalent of this lesion may be 
observed far more commonly at a lower 
cervical level. To the present, little attention 
has been devoted to this important lesion in 
the literature, which reflects the effect ot 
ligamentous relaxation upon a joint of differ- 
ent design in the adult. The usual sites of 
involvement in the adult are the third, 
fourth, and fifth cervieal interspaces, the 
descent in. level probably being accounted 
for by the relative descent of the cervicn! 


nodes during growth. These cervieal levels 


are Well located tor careful clinical study; for the superficial neck structure renders primary 


infection, involved nodes, and spinal joints accessible for accurate examination. In this 


area, the relationship of infection, ligamentous failure, and arthropathy may be as clears 


elicited as at the atlanto-axial plane 


Phe cases to be reported are all non-traumatic it 
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Cause 5. Sequential involvement of adjoining cervical mterspaces 
big. 7-A: Original buckle at the fourth cervieal vertebra. Symptoms were of two weeks’ duration and 


ere gssocieted with a persistent cough and pansinusitis. The symptoms were of short duration 

big 7-B: Ten months later there was recurrence ol respuravory infection and pain in the nec k. Roent 
venogram shows recurrent buckle at the fourth and fifth cervieal vertebrae and marked disruption of 
the dise at the fitth cervien! vertebr: 


origin and, in each instance, the condition developed in association with neighboring sott 


tissue inflammation were selected to illustrate the diffieult behavior ol the 


lower cervieal lesion as compared to that of the atlanto-axial level 


The rlent ol the Le Be st monstrated hy thi of the atson-J one 


Position 


Case 2. M. Wo, a man, forty-two vears oid, suttered 


several weeks of pain in the neek and pain on the 


right forearm, hand, and fingers, associated with numbness and tingling. Svmptoms developed one week alter 


severe “cold” and were increasing in severity. There was no preceding trauma. Findings included enlarged 


and tender mid-cervieal nodes and loss of right triceps reflex. A roentgenogram (Pig. 4-4) revealed subluxs 


tion at the filth cervieal vertebra, but a roentgenogram (Fig. 4-B) made with the patient's neck in the posi 
tion of full forward flexion was required to demonstrate the dise narrowing and the loss of parallelism of the 


facets at the involved level 


Occasionally Bony Healing Vay he cult in Cure at the Involved Level 


Cask 3.8. 8., a man, thirty-three vears old, was seen because of severe pain in the neek, right shoulder 


ind upper portion of the arm. The pain hind cle veloped au few weeks pre viously without trauma, two weeks 


an k of severe bron hopneumonin Marke 1 fixation of the neck Wis present is were tender 


and enlarged cervical nodes. A roentgenogram (Fig. 5-A) revealed subluxation at the fifth cervical interspace 


Pain was relieved by plaster immobilization with the neck in neutral position; one month later some corres 


tion of the subluxation was apparent. Convalescence was smooth and pain did not recur, When the patient 


was seen for another condition sixteen months later 


a roentgenogram (Pig. 5-B) showed dise destruction 


bridging between the involved ve rtebral bodies, and a small residual buckle 


Vv ulti pli Tnvolve ment of ont Inte PS paces 


Case 4. H. Fo. a woman, thirty vears old, complained that “halt her lite’ had been speit with recurrent 


colds and upper respiratory infection, While convalescing from a sore throat, she was getting dressed when 


something in her neek ‘slipped Within twelve hours pun had become agonizing ged traction vielded 


relief, but roentgenograms made one week later still showed subluxation ; 


t the fourth cervical 


Fig. 6-A). Four months later another upper respiratory infeetion re-activated the pain in the neck, and 
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hig. SA hia. &-B 
Cuse 6. FOL. Involvement at three cervier! levels. Sudden spontsneous subluxation, associated with 
diffuse, enlarged, and tender cervies! of undetermined etiology, wes trented im horeigt 
eountt 
big. S-A: Roentgenograms made on the patient's arrival in this country three months later rew tled 
ubluxation of the fourth cervical vertebra and narrowing of the dise at the filth eervies| vertebra 
hig. S-B: At examination one vear later, pain and | mphadenopathy had disappenred. Roentgenograt 
shows residual narrowing at the fourth, filth, and sixth cervien! vertebr 


rocntgenograms made at this time showed subluxation at both the fourth and filth cervieat levels ig. 6-13) 
Roentgenograms made five vears later demonstrated residual narrowing of both diss spaces (Fig. 6-C), Mild 


ittucks of painin the neck of short duration have continued 


Seq ntial Involvement of jace nt Inte) Space 


Case 5. twenty-four vears old, had history of long sinusitis, cough, ond enlarged 
tender cervien| nodes. Sudden onset o stat mes brought increasing pain for two weeks: there was no 
radiation of the pain. The patient had a persistent cold with tempernture of LO2 degrees. Ao roentgenogran 
Pig. 7-A) showed « buckle at the fourth cervien! vertebra. ¢ 


ompiete relel was obtamed after three weeks of 


rest and treatment with Sehanz collar, Roentgenograms indicated no residue! buekle. Ten months later 
there was a recurrence of acute upper respiretory infection and of pein in the neel \ reentgenogrem (Fig 
7-8) meade at this time showed a recurrent buekle et the fourth and fifth cervical vertebres nado marked 
thinning of the filth cervies! interspace. For the past three vears the patient bas been as raptors t te 


Viulti pli Lnvolvome ni ol ni Levels 


Case 6. prison-camp refugee, forty-six vears old, arrived in this country wearing a plaster 
support. Prior to his leaving German evere pain in the neck had developed spontaneously and the diag 


nosis of dislocation had been made. On removal of the plaster, diffuse cervieal lymphade nopath 


wits disclosed 
amd a roentgenogram (Fig. S-A) showed a buckle at the fourth cer 


vieal vertebra and dise narrowing at the 


filth cervieal vertebra. Almost one vear later, the subluxation and | mphadenopathy had disappeared, bu 


the narrowing of the dises at the fourth, fifth, and sixth cerviesl vertebrae remained Fig. &-B 


COMMENT 


Cases such as these are far from uncommon and show the tendene v toward the lowe: 
cervical response in adults as clearly as the atlanto-axial response may be demonstrated 
in children 


Phe characteristic response of the lower cervical joints differs in certain respects from 
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that observed at the atlanto-axial plane. For example, spontaneous trank dislocation is not 
encountered at the lower cervieal levels. The subluxation observed is moderate and is some- 


times so slight as to require the patient's neck to be placed in the Watson-Jones position ot 
full flexion for its roentgenographic demonstration. Reduction is easily obtained and may 
usually be anticipated without resorting to hyperextension or even plaster immobilization 

Another more important difference is observed in the independent susceptibility of 
the dise structure which appears at the lower cervical levels. [tis not difficult to appreciate 
that the annular attachments, subject as they are to constant nuclear pressure, might 
succumb to weakness caused by neighboring inflammation as readily as do the major joint 
laments. The almost invariable accompaniment of dise narrowing with subluxation and 
the occasional occurrence of dise destruction without subluxation at lower cervical levels 
suggest that the dise is even more vulnerable to neighboring inflammation than is the 
joint complex as a whole. The altered architecture of the lower cervical joints, therefore, 
ix responsible for an arthropathy of very different nature. While at all levels these dis- 
turbanees are clearly the result of ligament failure, the atlanto-axial joint is not destroyed 
by the lesion and is amenable to complete restitution, an outlook which is impossible at 
lower cervieal levels. Once the disc lesion has been sustained, the structure is permanent, 
compromised and is prone to inevitable further deterioration and often to recurrent, 


lasting, or even increasing symptoms 


LUMBAR LESION 


The evidence that neighboring inflammation can precipitate cervical-dise lesions in 
the adult leads directly to an inquiry concerning the possibility of an equivalent relation- 
ship at other levels of the spine. Of particular importance is the possible implication of 
this mechanism in the pathogenesis of the common dise lesion in the lumbar spine, the 
etiology of which is still obscure. The depth and concealment of the involved structures at 
these lower levels render direct demonstration of such a relationship tar more difficult than 
that in the cervieal area. Considerable indirect evidence, both anatomical and clinical, 
indicates that the ligaments of the joints of the lower portion of the lumbar spine may 
veaken in response to nearby infection as do their cervical equivalents. 

\natomically the lymphatic drainage pattern of the lower portion of the lumbar spine 
roughly parallels that ol the mid-cer\ ieal region The large lumbar nodes which drain all 
the structures of the perineum and lower extremities and important elements of the pelvic 
contents lie about the great vessels at their point of division directly anterior to the lower 
lumbar articulations. Dissections generally demonstrate high concentration in’ direct 
proximity to the fourth and fifth lumbar levels. Although concealed by a heavy overlay 
of tissue, it may be safely inferred that these nodes reflect the frequent and often persistent 
infections of the tissues which they drain. For this reason, the fourth and fifth lumbar 
articulations are in a vulnerable location as far as the possibility of response to genito- 
urinary, 2s necological, reetal, perineal, or lower-extremity Infections is concerned, Other 
types of lymphadenopathy might also jeopardize these important articulations. Although 
the depth of the lumbar nodes renders clinical detection of their inflammatory status 
difficult or impossible in the individual patient, a wealth of clinical experience indicates the 
frequent association of low-back symptoms with primary inflammatory disturbances 
vhich involve the structures draining into these nodes. The frequency with which this 
relationship is identified rests in large measure upon the thoroughness of the taking of the 
history and the making of the examination and the extension of these beyond the usual 
orthopaedic limitations 

The case herewith reported is illustrative of this point and indicates clearly that even 
massive and deeply buried articulations may succumb to the phenomenon. 

( 7D. K.. s man, seventy-four years old, vigorous and fond of horseback riding, was seen because 


of limp and increasing pain in the left low-back region and over the symphysis, The symptoms dated from a 
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hia. 10 


to the ligamentous failure lay in the facet that the pat 


hvdrocele for over six months by biweekly injections 


~ 


hig Y: Case 


biweekly injection of sé lerosing solution 


into hydrocele 
Vig. 10: Case 8. C. G. Patient 2 


\ 


history of ineapsecit iting low-back pain 
| 


IK. Sacro-iline and 
s\ mphvseal separation on the left of non 
Traumatic origin after over six months of 


essoclated with bilateral sciatic radistion 


rhe onset followed three legal inter 


ruptions of pregnancy, two of which were 


followed by severe prolonged, and nesrl 
lethal pelvic infection 


horsebeck ride two weeks prey hously, im the 


course of Whieh he fe It that something hed 


suddenly telded in the region of the ym lvis 


No history of treume could be eheited. The 


horse had not stumbled. Ele dismounte 


With assistance and found w: [hing possible 


only with grent nnd difficulty Sulose 
quent X-ritvs disclosed a wide pelvie separ 
tion ol the mph sis nnd the le It 


joint (Fig. 9) 


ration Without fracture is most 


usual in oan elderly man. Its spon- 


Even after trauma, pelvic sepa- 


taneous occurrence could result only 


trom abnormally severe ligamentous 


weakness In this Instance, the clue 


lent had been treated for severe let 


Olan irritating sclerosing solution 
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sclatic symptoms originating without trauma after pelvic surgery, after genito-urinary, 


pelvic, and rectal infections, as well as after illnesses which involve generalized lymphade- 


nopathy. Roentgenograms in such cases offen reveal recent tumbar-dise narrowing which 
later results in the arthritie changes and sclerosis of older lesions. Characteristic of the 
articular response at lumbar levels is the comparative rarity of subluxation of the entire 
joint, the brunt of the disruption being borne by the integral dise structure. This pattern, 


as is clearly revealed in Case 8, is in line with common experience 


Case S.C. G., a woman, forty-five years old, presented a twelve-vear history of incapacitating backache 

nd attueks of sciatic radiation into both lower extremities. The excessive articular damage (Fig. 10) impelled 
particularly careful exploration of the history during which the patient reluctantly admitted to having 
had three illegal abortions during the few vears prior to onset ol back SVinptoms Two of these operations 


had been followed by severe prolonged and nearly lethal infection 


Occasionally, subluxation of the joint as a whole accompanies the dise disruption and 


the response characteristic of the cervical spine Is reproduced asin Cases 9 and LO 


Case. forty-nine years old, had suffered severe generalized lymphadenopathy and polyarthritis 
seven vears before during which backache began. Roentgenograms of the lumbsar spine revealed no notable 
abnormality. Several years later, roentgenograms were again made because of persistent pain and showed 


the subluxation seen in Figure LL. The pedicles were intact. A cure was achieved by fusion 


Case 10. W., fifty-one years old, was originally seen in 1937 because of mild symptoms of arthritis 
in the right’knee of many vears’ duration, suddenly ine reasing rapidly The d agnosis of tuberculosis of the 
knee was proved and arthrodesis of the Joint Wis pe rlarmed. Three months after the operation, low-back 
pein developed and shortly thereafter intermittent bilateral sciatic radiation. These sy mptoms persisted for 
fourteen years with varving intensity. Roentgenograms (Fig. 12) disclosed severe subluxation of the fourth 
lumbar vertebra on the fifth lumbar vertebra with marked osteo-arthritie changes of the involved level 


The pedicles were intact 


Fie. Fic. 12 


Fig. 11: Case & M.'T. Patient presented a history of severe rheumatoid polvarthritis and generalized 
ly mphadenopath seven vears before he wus seen The severe backache had been interprete lasa niin 
festation of arthritis and the original roentgenograms of the lumbosacral spine made at the time were 
negetive. Because of persistent low-back pain seven vears later, new roentgenograms of the lumbosacral 
spine were made and the subluxation was disclosed 

Fig. 12: Case 10. R. WW. Patient presented longstanding and indolent tuberculosis of the knee. Low 
back prin began three months after an arthrodesis of the knee had been undertaken, but rocntgenograms 
of the low back were not made until several years later. Subluxation of the fourth and fifth lumbar verte- 


brae Wiis shown 
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Phe clue to these phenomena is disclosed in the more accessible mid-cervical lesions 
Phere can be little doubt that, like the atlanto-axial ligaments of children and the cervical 
ligaments of adults, the ligaments of the lumbar joints may also weaken and yield in 
response to neighboring inflammation. As it has already been noted in the cervical area, 
the articular response of the lumbar spine to adjacent inffammation is not inevitable and 
the complete integrity of the spinal ligaments may be preserved even in the presence ol 


long-sustamed and severe pel wo infection 


COMMEN' 


The thesis that the lumbar articulations may respond with increased vulnerability to 
neighboring inflammation, as herewith submitted, may have an important bearing on our 
knowledge of the pathogenesis and prophylaxis of the common lumbar-dise syndrome. 
Remarkable in this connection is the correspondence in the levels of the lymph-node 
clusters that drain the commonly infected orifices of the body with those spinal levels most 
commonly afflicted with dise disturbances. The interpretation of this coincidence must 
take into account the proclivity of the once damaged dise to continue retrogressive changes 
and to manifest increasing and lasting symptoms of mechanical origin. For this reason, 
the pathogenesis of the relatively silent but more important initial lesion may become 
overshadowed and obscured 

The re-introduction of infection as a factor in the pathogenesis of these overtly me- 
chanical conditions ean account for a number of presently unexplained aspects of their 
development 

Coventry has stated on the basis of his dise studies that the lumbosacral and cervical 
regions are most susceptible to the aging process, to the degenerative changes which 
“cause man’s aches and pains in later life’. These changes he attributed largely to man’s 
assumption of the orthograde instead of the quadruped posture. It is difficult to perceive 
how this postural change can materially alter the stresses upon the cervical area. More- 
over, dise changes equivalent to man’s have been demonstrated in the lumbar spine of 
quadrupeds * It is particularly difficult to reconcile these widely accepted interpretations 
with the selective, rapid, and premature dise collapse at certain specific levels while gross 
integrity is preserved at neighboring levels —levels of practically identical structure and 
subject to equivalent stress. Equally puzzling clinically is the sudden precipitation of 
sciatica by the performance of a simple movement previously accomplished countless 
times without harmful consequence. Problems such as these are not amenable to simple 
mechanical explanation but can readily be accounted for on the basis of localized and 
temporarily inereased vulnerability, the result of an episode of nearby inflammatory 
disturbance 

It would appear that in addition to trauma, to wear and tear, and to the aging process, 
the clinician must also consider the possibility of vulnerability due to adjacent inflamma- 
tion. Perhaps enough evidence supports this concept to justify a few simple prophylactic 
measures. Particularly now that the case against long-term bed rest has become so clear, 
periods that carry with them the risk of increased vulnerability of the low-back structures 
must be recognized and respected. During and after relevant illnesses, which include 
generalized lymphadenopathies, obstetrical experiences, gynecological and genito-urinary 
infections, and after surgery, low-back support and careful guidance of activity are indi- 
cated. Irreversible dise damage may be the penalty of an inadequate convalescence and 


recuperative period 
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DISCUSSION 
THE PATeELLAR-ADVANCEMENT OPERATION IN CEREBRAL Patsy 
(Continued from page 966 


Neither is the technique Which has been deseribed today ideal, as the removal of the patellar tendon at its 
insertion without the utmost care may result in arrested growth of the tibia, us it did in one of the cases pre- 
sented. There is a possibility that a longer follow-up of these patients may show additional premature ossifi- 
cation of the anterior portion of the epiphyseal plate 

Criticism in itself without an alternative procedure would be unjust: a simple and safe method is 
therefore offered 

A transverse incision is made in the infrapatellar region. The patellar tendon is split longitudinally so 
that two narrow strips in the middle are detached, one above and the other below. These are later used for 
plication, being woven into the intact portions of the remaining patellar tendon. One threaded wire is inserted 
transversely through the patella and another is driven into the upper portion of the tibial shaft 

Kirschner bows are attached to each of the wires and are approximated and fastened by pliable stainless- 
steel wires. The patellar tendon is then plicated to take up the slack, silk being used for suturing 

After the Incision has been closed, 4 toe-fo-groin cust is applied: the threaded wires ure Incorporated in 
the plaster and the bows sare removed 

At. the end of four weeks the east and wires are removed. This is followed by physical therapy consisting 


only of active use and in some cases of gait training 


Dr. Avams (closing): I wish to thank Dr. Chandler and Dr. Pease for their comments. | would like to 
point out one thing in answer to Dr. Pease — in all of these cases the procedure as originally described by 
Dr. Chandler was used. We did not intend to leave the impression that we thought this operation was a fail 
ure, but. rather that it Was quite a good one in certain selected causes. We attempted to point out some of the 


errors we had made and to show why good or excellent results were not obtained in most cases 
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\N EXPERIMENTAL STUDY OF THE USE OF GELFOAM TO FILL DEFECTS 
IN BONE * 


BY FRED ©. REYNOLDS, M.D \ND Pr. FORD, M.D., ST. LOUIS, MISSOURI 


the Depa of Surgery Wa hinaton Unive if St. Lo 


In 1934, Kev, in searching for an artificial medium which would act as a bridge for 
hone repair, stated: ‘ if a defect in bone could be filled by a non-irritating, slowl, 
soluble mass, which was porous and which contained calcium phosphatetand carbonate 


ina form in which they could be resorbed, it would be reasonable to expeu osteoblasts to 
nvade the mass, utilize the calcium, and build new bone whieh would replace the mass 
of calcium and cause the bone to be restored to its original form”’. His experiments show ed 
that with the material which he used this did not occur 

Recognizing the difficulty of obliterating large defects in bone resulting from injuries, 


aus observed during World War LL, we wondered if gelfoam might not bea suitable medium 


hive examples of crater-tvpe defects in the tibia are shown here at varving intervals 
In Fig. 1-A the defect had been filled with « \perim ntal gelfoum with ealetum salts: this x-ray was 
four weeks alter operation 


hiv. 1-B shows « control tibia, <-raved six weeks after operation 

In Fig. 1-C' spertmental gelloum without calcium salts had been placed in the tibia: this \-rayv was 
niaide at seven weeks 

hig 1-1) shows « tibia of dog sacrificed filteen weeks after a erates had been filled with experimental 
gelloam with exlerum salts 


Fig shows tibia eighteen weeks after the defect bad been filled with ordinary commeren 


velloams soaked SUSpensian of calcium salts 


* Presented at the Surgiea! Forum, Clinieal Congress of the 


American College of Surgeons, New Yor! 
City, September 24, 1952 
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Usk OF GELFOAM TO FILL DEFECTS IN BONE 


Low-power photomicrographs of the pseudarthrosis present in cach radius of a dog sacrificed twenty 
four weeks after removal of a segment. The defect in the right radius was packed with gelfoam (Pig 
2-A) and the left radius (Pig. 2-B) was the control. In this case each ulna remained intact 


It has been shown by Correll and Wise and by Light and Prentice that gelfoam, when 
placed in soft tissues, is a non-irritating absorbable substance, and that it is completely 
or almost completely absorbed in thirty days. Furthermore, it is a porous mass which 
can easily be invaded and be replaced In fact, we felt that it} was too readily absorbed 
to suit our purpose. For this reason experimental material 5) was also used 

In order to ascertain the reaction of this material in the tissues, a series of experiments 
was done in dogs. Using the rectus abdominus muscle as a bed, we inserted ordinary 
commercial gelfoam on one side and the experimental product 8581-5 on the other 
With separate incisions, five pieces of gelfoam were buried beneath the rectus sheath 
on one side and five pieces of the experimental produet SSST 5 on the other side, and these 
were removed at two-week intervals for microscopic study; two dogs were treated in this 
manner. The experiment Was tot carried further, because there was no evidence in 
sections OF any remaining material after eight weeks. [In these sections if 
appeared that the ordinary gelfoum) Was entirely replaced in both dogs before six weeks 
The SOS15 was replaced after eight weeks. Gelfoam was invaded by granulation tissue, 
and then was destroved and replaced by fibrous connective tissue, the process being the 
same with both materials. The extent of the reaction in soft tissue was not great. In faet, 
we could not have found the location of the material when the animals were operated 
upon the second time had its location not been marked at the time of insertion by a silk 
suture 

With these two materials we then set out to answer the following questions if possible 
1) Could this absorbable porous mass be used as a supporting structure for bone repan 
with or without calcium salts and (2) Would it retard bone repair? 

The experiment was divided into two different types of procedures 

In the first group six dogs were used. A cortical defect, approximately one by two 
centimeters in size, was created in each tibia at about the middle of the shaft. In two 
animals the cortical tibial defect was filled with the commercial velfoam on one side and 
the experimental product SSSP 5 on the other. In two other animals the defect was filled 
with these materials in the same way, but the material was first saturated with a suspen 
sion of tricalcium phosphate. The remaining two animals of approximately the same 
ave und size were usedaas controls: a defect of approximately the same size Was created 
in each tibia, but nothing was placed in the defect. These animals were saerificed at 


* The Upjohn Company was kind enough to provide us with a substance of the same character but 
which they felt would be much more slowly absorbed. This experimental material was labeled Upjohn S5oSL-5 
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intervals, the longest being thirty-eight weeks. At autopsy the bone was sectioned above 


and below the defect, was fixed with 10 per cent. formalin, decalcified in nitrie acid 
sectioned, and stained. We found that the process of decalcification destroved any gelfoam 
which may have still been present and none was ever distinguishable in any of the bone 
SeCTIONS 

From a study of the roentgenograms (Fig. 1-\ through Fig. 1-E). gross 
and microscopic sections, we were unable to distinguish any appreciable difference in 
the progress of the healing of the defects filled with gelfoam, those filled with velfoum 
combined with caletum, o1 the controls 

This would indicate that gelfoam, both the ordinary commercial ty pe and the experi 
mental type either with or without caleium salts. has very little effect upon the healing 
ofa bone detect This observation agrees with the statement of Stinehfield that gelfoam 
does not interfere with bone healing 

\ similar set ot experiments Was then done in a series of seven dogs. In four thimals, 
a section, 1.o centimeters long, was removed from the shaft of each radius. This gap Was 
obliterated on one side with velloum, the Opposite side being left as on control. In three 
other dogs, a similar gap was created in each tibia. In two of these dogs. gvelfoum saturated 
With a solution of tricalcium phosphate was used, and in the remaining dog gelfoam 
without salts was used to obliterate the gap. In an effort to prevent fracture of the ulnae 
and fibulae, plaster casts were applied These casts were not effective because the dows 


rapidly destroyed them. In one dog both ulnae fractured, allowing the radii to become 


approximated; the gaps were completely healed in six weeks. On microseopie study of 


these specimetis there was perhaps a little more cartilage on the side on which the gelfoam 
had been used. In the remaining dogs, fracture of the companion bone did not occur, and 
all of these failed to unite on the control as well as on the gelfloum-tested side. These 
animals were sacrificed at intervals of from four to twenty-four weeks. X-ray, gross, and 
studies 2-\ and revealed non-union each case, With connective 
tissue and cartilage between the fragments. There was perhaps a little more cartilage on 
the gelfoam-treated side 

From these experiments it appeared that commercial velloam and the experimental 
material SOSE-5 with or without calcium salts, when used to fill defeets in hone, do not 


retard or stimulate to any appreciable degree bone formation o1 repan 
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INTRA-AR TICULAR HYDROCORTISONE IN ARTHRITIS AND ALLIED 
CONDITIONS 


\ StumMarny or Two Years’ Crintear EXPERIENCE *4 


JOSEPH LEE HOLLANDER, M.D.. PHILADELPHIA, PENNSYLVANIA 


om the Arthritis Section. De partment of Medicine Hospital of the University of Penns wleania Philadelphia 


When the discovery of the effects of cortisone and ACTH on rheumatic diseases was 
inmnounced in 1949 by Hench, new vistas were opened in the medical management of 
irthritis and allied conditions, but also new responsibilities became apparent, since the 
systemic administration of such hormones carried with it many new problems, limitations, 
and even potential dangers of which vou are all aware 

Since we had the audacity, as internists. to aspirate many joints over a period of 
some years in an effort to learn more of the physiology and dynamic pathology of joint 
disease, it Was only natural that we should “ssay the effects of cortisone as applied topically 
in the diseased joints themselves ®. Great was our disappointment when we found that 
the effect of cortisone, so used, was quite transitory and not consistent enough to be 
regarded as therapeutically valuable. When others ® 4 in brilliant experiments, showed 
that compound F of Kendall, now called hydrocortisone, a close chemical and physiologi- 
cal relative of cortisone, was the major hormone produced by the adrenal gland upon 
stimulation with ACTH, the idea that the tissues might respond more readily to the 
direct application of hydrocortisone suggested itself to us. Two years ago our first experi- 
ments with injection of hydrocortisone directly into the joints were carried out. and the 
results proved that hydrocortisone was vastly superior to cortisone in anti-inflammatory 
effect at the tissue level®. To our great surprise, the ameliorating effect of a single Injection 
of twenty-five milligrams of the hydrocortisone acetate suspension into a rheumatoid 
arthritic joint often persisted for several weeks. and the small amount needed to produce 
this local benefit gave no ey idence of systemic effect in diabetie, hy pertensive, or psychotic 
patients or im patients with cardi decompensation Many of these patients had been 
used in this study because they could not partake of the relief afforded by systemic 
cortisone administration, Thus, some of the therapeutic possibilities of this method of 
hormone administration became apparent very early in our experiments. The generous 
supplies of hydrocortisone®*, together with a simplified cechnique for joint aspiration 
and injection and an ample supply of clinical material which included joint diseases of 
many types have made possible the almost meredible series of 7.352 injections into the 
joints, bursae, or tendon sheaths of #25 patients in the Arthritis Section of the Hospital 


of the University of Pennsvlvania during the past tWo vears 


PRCHNIQUT 


In our previous studies of joint temperature by insertion of a thermocouple directly 
into the joint space, we had worked out a simplified technique for aspiration of several 
joints. This simplified technique was alse necessary for hydrocortisone injections, since 
we offen injected as many us forty joints in a single clinic session. A brief summary of 
this technique is given herewith 

Ordinary office or clinic aseptic precautions, without drapes or gloves, have been 
used throughout. The skin overlying the site of aspiration is cleansed with a skin anti- 

* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, Illinois 
January 26, 1955 
FSupported by grants from the National Institute of Arthritis and Metabolie Diseases. | nited States 


Public Health Service, and the Helon Augusta Parkhill Foundation 
The hi drocortisone lor this stud Wits turn shed by Merek & Co 
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septie and alcohol. Local anaesthesia is seldom necessary, Once the operator has become 


familiar with the technique for each specific joint. A 20-gauge aspirating needle is usually 
ufficient. Phe needle tip is freely movable when the joint space is entered. Any exces 
fluid is usually aspirated, both for analysis and to relieve pressure. Injection of the 
hydrocortisone suspension meets almost no resistance if the needle tip is Tree tn thie 
synovial space. After withdrawal of the needle, a small pateh dressing is placed over the 
puncture site, and the patient resumes his normal activity 

Our technique for injecting specific joints was, in many instances, independently 
arrived at; a brief review tollows 

Phe knee, being the ensiest to uspirate and to and involvement of which ts 
the most frequently disabling of the jomts affected hy arthritis, has thus been the one 
injected most often. A tightly distended knee can be aspirated trom almost any angle, 
but it is often diffieult to aspirate the painful joint with little effusion by the usual ap- 
prow h. We have tound that aspiration of the extended knee from the medial side Opposite 
the mid-point of the patella, the needle being aimed to slide between the patella and the 
patellar groove of the femur, ts consistently Cus) and effective. The bony ridge of the 
patellar groove is less prominent medially. When there is ankylosis of the patella on 
marked flexion deformity of the knee, we have inserted the needle beside the patellar 
tendon, through the fat pad, into the jot space between the co idvles Baker's cysts, 
unless readily communicating with the joint space, are injected directly from a posterior 
ipprow h. The usual dose for the knee is 25 or 37.5 milligrams of the hormone Suspension 

For the ankle, we have tried several approaches, but find the most consistently 
successful one is from the anteromedial aspect, just medial to the extensor hallucis longus 
tendon, and about one centimeter above the level of the tip ol the medial malleolus 
Phe needle must penetrate about three centimeters at this point to reach the synovial 
cavity. Aspiration of up to ten cubie centimeters of fluid is often easv. About twenty-five 
milligrams of hvdrocortisone is the usual dose 

For the smaller joints of the ankle and foot, it is essential that the operator have 
a roentgenogram before him: fluoroscopic guidance may also be emploved. We usualls 
needle and a“ d sal approach Otten the needle hitist he tensed 
down between the bony margins and aspiration of fluid is seldom possible. [If the needle 
has pe netrated deep enough without undue force and teels tree, and it only gentle pressure 
on the plunger is needed for injection, one may be confident that the svnovial space has 
heen penetrated. Five to ten milligrams of hydrocortisone is usually effective 

We find the hip the most difficult jJomt to myect with certamty. Out failures in 
hip Joint injections are nearly 50 per cent., probably because of faulty penetration We 
have not found fluoroscopic guidance helpful here, as good visualization is almost impos- 
sible except in very thin patients in whom the Injection is relatively easy even without it 
With the hip in maximal extension and external rotation, the needle is inserted at a pont 
several centimeters below the anterior superior spine, and about three centimeters lateral 
to the femoral artery as determined by its pulsation. The angle is determined by careful 
observation of the roentgenogram and the needle must penetrate as much as five to six 
centimeters in obese patients before going through the ligaments into the thin svnovial 
space. Aspiration of fluid is usually more successful if the needle is aimed at the lower 
portion of the femoral head. Our usual dose of hydrocortisone for the hip is 1.5 cubis 
centimeters (or 37.5 milligrams). The lateral approach to the hip has not vet been 
successful 

In the shoulde the easiest and most successtul approach is the anterior, just helow 
the coracoid process of the scapula, and just medial to the humeral head. The depth ot 
penetration to the anterior lip of the glenoid fossa may be as much as three to four centi- 
meters in muscular patients. A dose of twenty-five milligrams (one cubic centimeter) is 
usually sufficient. If the subdeltoid bursa is inflamed, the injection is made directly inte i 
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TABLE I 
PNJECTIONS FOR RikUMATOID ARTHRITIS * 
No al Failures 
Site Injections No Per cent 
Knee 1,758 1 2.4 
Ankle or tarsal joint Lao 21 14.1 
Wrist 3S 32.0 
Phalangeal joint 74 3 11 
2 2.2 
Hip 12 233.1 
Shoulder 10.0 
Temporomandibular joint 5 $ 60.0 
Sternoclavicular or acromioclavicular joint 20.0 
Olecranon bursa 36 144 
Bunion 6 2 33.3 
Total 2325 5.7 


* The results given in this table are those compiled to June 1952. The results as of January 1953 would 


approximated) twiee the numbers given here 


The acromioclavicular joint is easily penetrated from a superior approach and the sterno- 
clavicular joint from an anteromedial approach with a small needle. These joints seldom 
require more than ten to fifteen milligrams of hydrocortisone to suppress inflammation. 

The elbow may be easily aspirated and injected from either of two approaches. It 
may be held either in maximal extension, to distend the capsule tightly, or at 90 degrees. 
In a distended joint the needle may be inserted lateral to the olecranon process, and 
penetration is made parallel with the ulna just distal to the lateral epicondyle 

When there is little effusion, or when the injection is being given for “tennis elbow” 
the lateral approach has been preferable. For this the elbow is held at 90 degrees and 
a one-inch 22-gauge needle is inserted at the point of maximal tenderness to a depth of 
about 0.5 centimeter between the head of the radius and the articulating surface of the 
epicondyle. About twenty milligrams of hydrocortisone is usually sufficient 

In the wrist several approaches are possible, but the dorsal insertion Just distal to 
the radius has been the most successful in our experience. Occasionally fluoroscopic 
guidance may be found necessary. Fifteen to twenty-five milligrams of hydrocortisone is 
usually the effective dose. The multangulometacarpal joint of the thumb, so often 
painful in osteo-arthritis, is relatively easy to penetrate with a small needle from a lateral, 
dorsal, or even palmar approach. The metacarpophalangeal and interphalangeal joints 
have been easily punctured and injected dorsally from either the medial or the lateral 
side. Finger joints require no more than five milligrams of hydrocortisone 

Kor the temporomandibular joint affected by rheumatoid arthritis or osteo-arthritis 
or painful from “clicking jaw” we have also been able to give relief by the intra-articular 
injection of ten to fifteen milligrams of hydrocortisone. The injection is given from the 
lateral approach with a 24-gauge needle inserted just below the zygomatic arch, one 
centimeter anterior to the tragus of the ear. 

At times we have injected small amounts of hydrocortisone into the sternomanubrial 
region and into costochondral junctures which were tender from previous trauma. We 
have also injected trochanteric bursae, bunion sacs, olecranon bursae, prepatellar bursae, 
and the flexor-tendon sheaths of the fingers with success, but the techniques for these 
have been largely on a hit-or-miss basis 

Injections into joints or other synovial spaces may be repeated as often as necessary. 
We have re-injected a single joint for rheumatoid arthritis as many as thirty-eight times 
at intervals of from one to four weeks with consistent benefit. In many of the local or 
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TABLE Il 


FROM HypROCORTISONE INJECTIONS 
(As of June 1952 


Osteo-arthritis Miscellaneous 
’ (Gout, Traumatic Lesions, and Others 
No. of Failures No. of Failures 

Site Injections Per cent Injections (Per cent. 
Kanes 10 5D 
Ankle 7 28 0 
Wrist 17 It 0 
Phalangeal 7 0 
bclbow Is 6 25 (tennis elbow 12 
Hip 58 0 
Shoulder 11 (reflex dystrophy $2 
Sternoclavicular 

wromioclavicular 0 0 
Subdeltoid bursa 

Ncute 24 17 

Chron 52 
Olecranon bursa 3 0 
Prepatellar bursa 2 0 I 0 
Sunion 25 
Tendon sheath 7 2s 1d 20 
Total 1,211 1 224 22 


self-limited conditions a single injection has given relief from pain and swelling which 
has persisted to the present. The injection must be made directly into the inflamed sac 
to produce benefit, but no harm results from misplacement of the suspension into nearby 
Tisstles 

The dosages mentioned above are empirical. The effect is not purely quantitative, 
since larger doses are not often more beneficial, and the larger amount of injected material 
may inerease the incidence of temporary exacerbation of symptoms after injection. The 
mode of action is unknown, but we have determined that the material is rapidly taken 
up ana held hh the HON ial IIs 

Whenever the injections were given for rheumatoid arthritis or other systemic 
disease, they were used as an adjunct to approved systemic therapy. In localized condi- 
tious, as in bursitis, tennis elbow, and tenosynovitis, they were used alone. In order 
to avoid systemic effeets from the hydrocortisone, no more than two joints were injected 
at any one visit. Thus, as often happened, a patient with four involved joints received 


injections in two joints each week 


RESULTS 


We have arbitrarily divided the results into successful injections and failures, al- 
though all possible gradations from complete amelioration to no effect, or even occasional 
temporary worsening, have been noted. A suecessful injection was one which produced 
unequivocal improvement in symptoms and signs which lasted a minimum of three days. 
Anything less, even though marked relief was noted for two days, was counted as a failure, 
since the relief did not persist long enough to be of practical therapeutic value. 


ANALYSIS OF RESULTS OF INDIVIDUAL INJECTIONS 


Although we have now performed 7,352 injections of hydrocortisone into synovial 
spaces, we have not completely analyzed our results to date. In June 1952, when our last 
complete analysis of individual injections was compiled, we had performed 3,757, or only 
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TABLE: II 


or Foutow-ure ON 547 OBSERVED FOR SIX oR LONGER AFTER Local 


GF TY DROCORTISONE 


One or more local injections successtul so that no further treatment was 
required 19.4 
Repeated injections at variable intervals still productive of continued 


benefit (mostly for rheumatoid arthritis and osteo-arthritis 2065 41 
Local injections successtul, but patients lost to follow-up; seven patients 
died from systemic disease 5 11.9 


Benefit inadequate from injections, or total failure after repeated trials SO 14.6 


about half the present number. Since sampling of case records shows about the same 
distribution and results, we have assumed that doubling the old figures will give the 
approximate results to date. Table L shows the results of individual injections into the 
joints in 249 cases of rheumatoid arthritis. Almost SO per cent. of the injections were into 
the knee. The over-all per cent. of failures was only 6 per cent., but in some joints the 
incidence of failures was much greater. The average degree of amelioration of signs was 
approximately 60 per cent. and the average duration of relief from each injection was 
approximately eight days, but in some instances complete relief was noted for many 
weeks, 

In Table IT are recorded the: injection results in other forms of rheumatic disease. 
In 231 cases of osteo-arthritis, the over-all results were good, with only 13 per cent. of 
failures, but a low incidence of failures in the 1,084 knees compensates for the less en- 
couraging results in other joints, such as hips with malum coxae senilis in which 53 per cent. 
of failures were encountered. Even 50 per cent. of success in temporary palliation of this 
condition could be considered encouraging, however. The average duration of relief 
in osteo-arthritis was about two weeks, and relief whenever it) occurred was almost 
complete. There were fourteen patients with osteo-arthritice knees who have had almost 
complete relief for eighteen months or more without re-injection. Many of the failures 
in osteo-arthritis may be attributed to the difficulty of aspiration, since effusion was 
uncommon. 

In gout the results from injection were extremely good. In the acute forms of trau- 
matic arthritis the results were also excellent and frequently persisted indefinitely, 
if support to the part was also used. Tennis elbow responded promptly to one or 
two injections, usually with persisting relief. 

Traumatic tenosynovitis, a category in which we included peritendonitis crepitans, 
snapping thumb, trigger finger, and DeQuervain’s stenosing tenosynovitis, also responded 
well. Our usual result in acute subdeltoid bursitis was a prompt, complete relief often 
occurring Within a few hours, and nearly always with lasting remission of all symptoms. 
Chronic subdeltoid bursitis did not respond so well, however, about half of the injections 
being unsuccessful, 

Injection of the shoulder joint for so-called reflex sympathetic dystrophy, or the 
shoulder-hand syndrome, was seldom successful in our hands. Painful bunions may be 
palliated by this procedure, but, as in all conditions, the underlying deformity must still 
be corrected by orthopaedic measures. 

During the past few months we have seemingly loosened the fibrous contractures of 
the palm in three cases of early Dupuytren’s contracture by repeated infiltration of 
the palmar fascia with a 50 per cent. mixture of hydrocortisone and procaine. [It is too 
early to draw conclusions, however. 

In one case of parahemophilia from accelerator globulin deficiency it was possible 
to palliate the pain and prevent post-hemarthrotic adhesions by aspiration and intra- 
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TABLE 
or Apverse Reactions iN 7,352) INJECTION 
idenes 
Py yo Number (er cent.) 
Local exacerbation (2 hour 142 4 
Local weakne } hours 
General weakness, malaise, vertigo (12-06 hours 10 O13 
Urticaria locally alter injection 0.05 
Infection of knee from injection (with thrombophlebitis of leg l O.O15 
Aggravation of tuberculous arthritis Gollowing initial palliation W015 
Total 1735 2.3 


articular injection of hydrocortisone. Likewise, the acute joint manifestations of lupus 
ervthematosus and periarteritis have been suppressed by such injections. As in any 


disease of systemic origin, this local therapy can only be an adjunct to general therapy, 


but it illustrates the non-specific alleviating effeet of the hormone 


FINAL RESULTS 


Ciood results from individual injections are not necessarily synonymous with a 
successful outcome. Some of our patients with early success from hydrocortisone injections 
later failed to respond, whereas others responded poorly to early injections and much 
better to repeated Injections. OF the 547 patients followed six months or more, most 
of the 106 achieving a lasting amelioration for longer than six months had a localized 
or self-limited condition. Most of the 296 patients still on maintenance therapy by 
repeated injections have chronic arthritis. We do not claim any cures, but have often 
seen indefinitely persisting palliation of localized or self-limited conditions. In the third 
group (12 per cent. of the series) are patients in whom the injections were apparently 
locally beneficial, but who failed to return or to notify us of results. Also ineluded are 
seven patients who died during the period of study. The cause of death in none was attrib- 
utable to the injeetions, as determined either by time interval or by the type of lesion 


found at autopsy. In eighty cases (14 per cenmt., therapeutic failure was encountered, 


ADVERSE REACTIONS TO LOCAL INJECTIONS OF HYDROCORTISONE 


A total of 173 untoward responses followed local administration of hydrocortisone. 
This constitutes but 2.3 per cent. of the total of 7,352 separate injections. As can be 
seen in Table IV, the great majority of these occurred in the form of a temporary local 
exacerbation of the joint inflammation. This appeared within a few hours following 
injection in most patients, but was delayed nearly twenty-four hours in a few. The 
duration of this superimposed acute arthritis varied from two to about seventy-two 
hours. Although in some instances this was alarming and extremely painful, it) was 
temporarily incapacitating in only a few. It should be noted that this reaction, even in 
its more severe form, did not discourage most of these patients from returning promptly 
for further injections. In no instance did such exacerbations last longer than seventy-two 
hours and, more often than not, subsequent improvement over the pre-injection state 
Was noted, occurring some twenty-four to forty-eight hours after the reaction had dis- 
appeared. Joint-fluid cultures and other studies designed to determine the cause of 
these reactions have not been revealing. The use of codeine, ice packs, immobilization 
of the involved joint, and aspiration of tense effusions, when present, effectively con- 
trolled the more severe reactions. We have not considered such reactions to be contra-indi- 
cations to further local therapy at the same site or at others, and only six of our patients 
have experienced more than one of these episodes despite repeated subsequent injections 

\ bizarre transient weakness after injection was described by fifteen patients, 
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occurring in the extremity of the injected joint. This was never disabling and usually 
disappeared within a few hours. Even the most protracted of these reactions did not 
exceed three or four days, and in no instanee were we able to find evidence to support 
an organic origin tor this complaint. Ten patients experienced a generalized weakness, 
associated with malaise and “light-headedness”. This followed a similar 
tating and transient course, and its possible organic origin was again obscure. ‘These 
two types of undesirable responses are unexplained and warrant further observations, 
but have not, to date, been of clinical importance because of their rarity and their 
benign characteristics. 

Hypersensitivity was observed in only four patients and was manifested by local 
urticaria in all instances. Procaine hydrochloride in a 1 per cent. solution given eon- 
comitantly to obtain anaesthesia at the site of local therapy, was found responsible 
for the allergic reaction in three of these patients; the fourth was found by skin test 
to be hypersensitive to suspending agents in the aqueous vehicle of the hydrocortisone 
suspension 

\Ithough over 7,000 injections were made into locally diseased tissues, in only one 
Was Infection introduced into the site under study. An acute staphylococcic arthritis 
Was superimposed on the rheumatoid arthritis in the knee of this patient. The patient 
Was on a systemic cortisone regimen and had a mild acne involving the skin through 
Which the needle was introduced. The joint infection was quickly controlled with an 
antibiotic. A concomitant thrombophlebitis was controlled by anti-coagulants. Obviously, 
better judgment in selection of the injection site would have avoided this one experience. 
It is noteworthy that this was the only joint infection produced, even though only the 
routine aseptic precautions of office or clinic practice were used. 

A case of tuberculous arthritis of an ankle was included in this series through mis- 
diagnosis. When relapse followed the initial period of palliation, the patient was trans- 
ferred to the Orthopaedic Department and proper therapy was instituted. 


DISCUSSION 


Once more, it should be emphasized that the usual general therapy for these rheumatic 
conditions, wherever indicated, was begun before or concurrently with the start of local 
hydrocortisone injections. Without doubt, general treatment was, in many instances, 
contributing to the improvement observed in the course of the disease. 

It was our intention to select a large number of patients suffering from various 
types of rheumatic disease for local treatment with this drug. The spontaneous variations 
and the psychogenic improvement in rheumatic diseases produced by any treatment, 
especially one in which a new medicine is instilled directly into the site of discomfort, 


presupposes major improvement in a few patients, and minor, indefinite improvement 


in many. It was felt that the promptness of response in the large number of patients 
treated, the variety of disorders studied, and the relatively long study period should 
make our statistics significant; the indications and contra-indications could be more 
clearly delineated; and untoward reactions would pe more likely to occur in the frequency 
Which they would probably attain should this therapeutic measure gain wide-spread 
aeceptance, 

Although two years is certainly insufficient to observe long-term effects of any form 
of therapy, we feel that this clinical therapeutic study has accomplished at least some of 
the above objectives. We conclude that local therapy with hydrocortisone is indicated: 

I. For acute or chronic inflammation of one joint or at most a few peripheral joints 
Inflammation secondary to infection is, of course, excluded. 

2. For acute or chronic non-specific inflammation of bursae and tendon sheaths. 

3. For one or a few painfully disabling joints, even in the presence of widespread 


joint disease. 
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1. For the suppression of local disease in a few of the more actively involved joints, 
while “specifi systemic therapy (such as gold, cortisone, or others) effects its more 
slowly evolved benefit, or in causes in which specific systemic therapy is contra-imdicated 

5. For suppression of inflammmation in the more resistant joints, allowing main- 
fehnanee on svstemre cortisone therapy either more effectively orat a lower total dosage 
level 

6. For suppression of inflammation in joints showing early and actively progressive 
deformity, in order to expedite the effect of physical therapy, traction, casts, splints, or 
other corrective measures 

7. For suppression of joint inflammation in preparation for or following orthopaedic 
surgery 

The following were found to be contra-indications to the use of hydrocortisone locally : 

1. The presence of proved or suspected infection in or near the joint. Local instillation 
of hydrocortisone into or through such diseased tissues may aggravate the spread of the 
infection 

2. Proved or suspected hypersensitivity to either hydrocortisone or the constituents 
of the suspending vehicle. This occurs in rare cases 

Our experience shows that little if any benefit is to be expected and that certain 
dangers mav be inherent im the local administration of hvdrocortisone in the following 
CIrcumstances 

1. Diseased spinal joints. These do not lend themselves to this type of therapy 
either because of anatomical inaccessibility or because of multiplicity of involvement 


2. Jomts devoid of svnovial space Such Jomts do not usually respond 


3. Active inflammation in multiple joints. Intra-articular therapy is futile unless 
only one or a tew Joints become particular problems 

1. ‘Therapeutic failure on repeated trials. [f three successive injections fail to produce 
definite improvement, further injections are seldom beneficial 

5. Severe trauma with joint derangement, particularly with fracture of the bones or 
cartilage. Repeated instillation of hydrocortisone may be contra-indicated beeause of 
the theoretical hazard of inhibiting normal healing 

6. When the diagnosis has not been established. Complete diagnostic case study 
must precede intra-articular hydrocortisone therapy. Comprehensive therapy, including 
orthopaedic and phi siotherapeutic measures, must first be applied wherever indicated 

Further and more extensive reports on the use of intra-articular hydrocortisone as 
an adjunct to orthopaedic procedures are needed. Since the adverse reactions among 
7,352 injections were few in number, and nearly always mild and self-limited, there 
need be no fear in attempting such therapy 

After two vears of extensive clinical trial of local therapy bs INTPASsVEON ial myection 
of hydrocortisone, we conclude that this is often a temporary, but usually an effective, 


palliative treatment in most localized rheumatic conditions 
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EXPERIMENTAL ‘TENDON REPAIR WEPHIN THRE FLEXOR TUNNELS 


THe Use or wirhoutr IMPROVEMENT OF FUNCTION IN THE Dog * 


BY RICHARD L. GONZALEZ, M.D., SAN FRANCISCO, CALIFORNIA 
From the Laboratory for Surgical Research, Stanford University School of Medicine, San Francisco 


The inability to achieve consistently good functional results after primary tendon re- 
pair within the flexor tunnels is still a major problem of tendon surgery. Fortunately it is 
possible to reproduce the problem experimentally and to investigate possible solutions 
under controlled conditions. The anatomy of the flexor mechanism in the dog is almost the 
exact counterpart of that im man. In the dog there are two flexor tendons enclosed ina tight 
fibrous tunnel in the region of the metacarpophalangeal joint. The flexor tendons of the in- 
dex and little toes are distinct and widely separated. They are each enclosed in a separate 
tendon sheath. Experimentally one can measure the effect of various drugs or techniques 
following primary tendon repair in this difficult area. The flexor tendon of the index toe 
and that of the little toe in the same paw can be repaired simultaneously. That of the 
Index toe serves as an experimental tendon and that of the little toe as a control 

On the basis of this experimental situation the local effect of hydrocortisone upon 
tendons repaired within the flexor tunnels was investigated. From this study the author 
hoped to be able to answer three questions: 

1. Does hydrocortisone improve tendon funetion following primary repair within the 
flexor tunnels? 


2. Does hydrocortisone interfere with tendon healing 


3. What is the fate of hydrocortisone in the tissue? 


HISTORY AND STRUCTURE OF HYDROCORTISONE 


The isolation of hydrocortisone from the adrenal cortex and the formulation of its 
chemical structure were achieved by Kendall and his associates in the early part of L938 
Chemically this compound, described by these authors as compound F, is a close relative 
of cortisone, an OH group being substituted for the O at carbon position TL, the chemical 
name for the compound being 17-hydroxycorticosterone. Polley and Mason first used the 
drug clinically in 1950. They used it systemically and noted clinical results comparable to 
those following the systemic use of cortisone According to Hollander and his co-workers, 
Thorn used the drug intra-articularls in one case in 1950; however, extensive local use of 
the drug was not made until 1951, when Hollander and his associates, in a large series of 
patients, investigated the drug. The almost miraculous increase in the mobility of stiffened 
joints following the intra-articular use of Small amounts of hydrocortisone, together with 
the production of marked changes in fibrous structures about or within these joints, led the 
author to hope that the drug might prevent excessive fibrous-tissue formation about heal- 
ing tendons and therefore improve the function of tendons repaired within the flexor 
tunnels 


EXPERIMENTAL METHOD 


The details of this method have appeared elsewhere ', but may be summarized as 
follows: Mongrel dogs of either sex were anaesthetized and the volar area of their forepaws 
was shaved and scrubbed with aqueous zepherin solution, The common flexor tendon mass 
in the wrist was mobilized through @ mid-line wrist incision and a tension pull-out wire was 

*Read at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Tinos 
January 24, 1953 
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placed through the mass, so that the tendons were relaxed distally. The flexor tendons 
were then exposed within the flexor tunnel of the index toe, the pulley Was slit, the sub- 
limis was excised, and the profundus was transected and repaired with a single right-angle 
suture of No. 36 stainless-steel wire. Finally the area was flooded with 0.25 cubic centi- 
meter of hydrocortisone (twenty-five milligrams per cubic centimeter). The tendon of the 
little toe was then cut and repaired in exactly the same manner, but without instillation 
of the drug. The wrist was held in a position of volar flexion for three weeks by means of a 
padded, re-enforced cast. At the end of twenty-one days * the tendons were re-exposed, 
their function was graded t, and the tendons were exposed and removed. Their tensile 
strength was measured by a tensiometer. Of an original series of thirteen dogs only eight 
are included in this report, since in the remaining dogs both experimental and control 
tendons failed to heal for technical reasons such as inadequate immobilization due to pre- 
mature destruction of casts or premature breaking of the tension wire. There were no 
instances of infection or of death 


RESULTS 
of Iluydrocortisone Function 


The funetional results of the tendons bathed in hydrocortisone were no better than 
those repaired without benefit of the drug (Chart 1) 
Grossly there was no apparent difference in number or density of adhesions about the 


anastomotic site of the control tendons and experimental tendons 


*In the three hundred odd eXperinit ntal tendon re pears lone on dogs by the author, the tendons in- 
variably healed strongly in three weeks, if the procedure had been well done technically and if the tendons 
been kept relaxed 

f Funetion was graded by mensuring the excursion of the distal portion ol the tendon when traction 
was applied to the proximal palmar portion of the tendon and by noting the amount of force required to pull 
the tendon free after it had been transeeted at its tsertion. A normal tendon has a distal excursion of three to 
eight millimeters and, after the insertion has been cut, it pulls free with a minimum of traction, An experi 
mental tendon which behaved in this manner was graded + + + +. A tendon which had two to three milli 
meters of distal excursion but could not be pulled free was graded + +. A tendon which barely moved was 
vraded +. A tendon which had no distal motion or had not healed was graded 0 
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fleet of Hydrocortisone Healing 

The tendons bathed in hydrocortisone exhibited essentially the same tensile strength 
at three weeks as did the controls (Chart IT) 
Fate of Hydrocortisone in the Tissues 


In three out of eight dogs remnants of the drug were found in the tissue ‘These up- 


peared as a mass of soft, white, caseous material. In one instance the mass was quite large, 


measuring three to four millimeters in its greatest diameter. There was no gross reaction 
about these drug masses. In a few of the dogs it was noted that the experimental side 
appeared to be more vascular and “boggy” than the control side. However, this was not a 
constant finding. 
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DISCUSSION 
Preceding the presentation by Dr. Gonzalez and Dr. Howard, Dro Bunnell, and Dr. Pratt, Dr. Corant 
presented a paper on The of Cortisone on Healing ot Tendons in Rabbits. Foran abstract of that paper, 
ee Proceedings of the American Society for Surgery of the in the April issue ot The Journal (A5-A: 824, 
19534 
Dr. Expen C. Weekesser, CLEVELAND, Ouro: Tshould like to deseribe briefly some work we have done 
he last two years with the use of cortisone in the prevention of adhesions. Our results were much the same 
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THE Usk OF COMPOUND F (HYDROCORTONE) IN OPERATIVE 
AND NON-OPERATIVE CONDITIONS OF THE HAND * 


BY LOT D. HOWARD, JR., M.D., DONALD ROY PRATT, M.D., 
\ND STERLING BUNNELL, M.D., SAN FRANCISCO, CALIFORNIA 


Compound F, also known as substance M, hydrocortisone, hydrocortisone acetate, 
hydrocortone, and chemically identified as 17-hydroxycorticosterone-2l-acetate, is a 
synthesized adrenal cortical hormone. Its chemical formula differs from that of compound 
I. (cortisone) only in the substitution of the hydroxy radical (OH) for the oxygen (QO) 
radical, as shown in Figure 1 

The isolation of the adrenal cortical hormones is a landmark in the progress of 
medical research. The outstanding contributions of such men as Hench, Kendall, Winter- 
steiner, and Pfifner in this country and of Reichstein of Switzerland resulted in the isola- 
tion of some twenty-eight erystalline compounds from the adrenal cortex, of which four 
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Comparison of the chemical formula of cortisone and hydrocortone 


showed pronounced physiological activity. Of the four, compound EF (cortisone) and 
compound F (hydrocortone) have proved to be of most value. Compound F was syn- 
thesized in 1950 and became available in January 1951.7 

Compound F has the same physiological properties as cortisone but is believed to 
be approximately 50 per cent. more potent. Its principal advantage over cortisone lies 
in the fact that, when injected in small amounts intra-articularly, it produces local relief 
at the tissue level without generalized systemic effects. 

Basically, the action of compound F is presumed to be the same as that of cortisone, 
although the precise mechanism has not been fully described. The action of cortisone, 
on the basis of present knowledge concerning the structure and physiology of connective 
tissue, although complicated and not completely understood, can be outlined as follows: 

Connective tissue coisists of cellular elements, or fibroblasts, and non-cellular ele- 
ments such as ground substance, fibers, and basement membrane. The non-cellular 

*Read at the Avnual Meeting of the American Society for Surgery of the Hand, Chicago, Ulinois 
January 23, 1955 
f At the present time compound F ts obtainable as a crystalline suspension in saline solution containing 


twenty-five milligrams per cubic centimeter and is marketed in sterile vials five cubic centimeters in size for 
intra-articular injection 
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Usk OF COMPOUND F IN THE HAND 


SUPPRESSED BY COMPOUND F—*CT.—+MINIMAL_ REACTION 


FIBROBLASTS INHIBITED 

GROUND SUBSTANCE MAINTAINED 

CAPILLARY PERMEABILITY MAINTAINED 
HYALURONIDASE NO EDEMA 


LIBERATED IN TISSUE —*C.T. ————- !NFLAMMATORY REACTION 
FIBROBLASTS PROLIFERATE 
GROUND SUBSTANCE BREAKS DOWN 
CAPILLARY PERMEABILITY INCREASES 
EDEMA 


Fic. 2 


Diagram show Ing how compound F acts in its role with hyaluronidase and the connective-tissue svstem (C. 7°) 


elements and particularly the ground substance, which is a hydrated gel, are composed 
principally of mucopolysaccharides, of which hyaluronic acid is the most abundant. 

The production and maintenance of connective tissue depends on the activity of 
fibroblasts and the regulating principles governing the physiology of tissue. Such regula- 
tors are enzymes, vitamins, and hormones. Of the enzymes, hyaluronidase is notable in 
that it acts to increase capillary permeability, to stimulate fibroblastic activity, and to 
depolymerize hyaluronic acid with the Jiberation of water-soluble aggregates. The ac- 
tivity of this enzyme therefore amounts to an inflammatory reaction with oedema and 
cicatrization. Hyaluronidase is believed to be liberated by damaged tissue through either 
allergic or non-allergic inflammatory processes or trauma. 

Hvaluronidase is held in check by anti-hyaluronidase factors of which the adrenal 
cortical hormone cortisone is the most important (Fig. 2). 

From the preceding it can readily be seen that a drug, such as compound F, acting 
locally at the tissue level and inhibiting inflammatory reaction from whatever cause 
should be the ideal supplement for both operative and non-operative conditions of the 
hand 14. 29, 

The literature on compound F for other than intra-articular injection is seanty, 
mainly because of the fact that the drug is designated for that use only. However, Orbach 
treated eight patients with acute and chronic bursitis with injections of one cubic centi- 
meter of compound F and was so impressed with the results that he ventured to predict 
all other methods of treatment would “probably” become obsolete. Uniformly good 
results are reported by numerous workers * ') '? °° who used compound F intra-articularly 
in both rheumatoid and osteo-arthritic joints. No complications were encountered and 
repeated injections seemed to be as effective as the first one. Clinical improvement, both 
symptomatic and on examination, lasted from one to three or more weeks following each 
injection, 

After observing dramatic improvement in a case of rheumatoid tenosynovitis fol- 
lowing a single injection of 0.2 cubie centimeter of compound F, we became aware of the 
possibility of a broader application of the drug in hand conditions. Therefore, some 
seventy patients with hand conditions, both with and without operation, have been 
treated in an effort to determine in what type of case compound F would prove of value. 
The dosage of the drug was empirical, varying from 0.1 to 0.5 cubic centimeter in most 
instances. In the patients not operated upon, the drug was injected at the site of the 
lesion. In those who were operated upon, injection was made into the space of the opera- 
tive wound following closure. In some instances the drug was used but once, in others it 
Was repeated. 

In this series, compound F has been used for only seven months and most of the pa- 
tients came under treatment during the last three months of that period. The follow-up, 
therefore, is short and inconclusive from the standpoint of long-term evaluation. How- 
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ever, the preliminary results were so impressive to the authors in some instances that a 
report seemed warranted 

lo the present time the re sults have been judged purely on clinteal IDA PreSssion, pPa- 
tients Who have had injections being compared to similar cases without treatment during 


past experience 


DISTRIBUTION OF CASES Vo 


‘Tenosynovitis 11 
Trigger finger 12 
de Quervain tenosyvnovitt 
Hard dorsal oedenius of bane 2 
Cranglion 5 
Rheumatoid arthriti 


Osteo-arthrith 


Dupu tren’s contracture (postoperative 
‘Tendon freeing 6 
Tendon suture 
Postoperative reconstruction 
\iscellaneou 


Total 


iti 


OF eleven patients with tenosynovitis, ten were improved, one Was unimproved, and 


there were no complications 


Icxtensors 
blexors 


flexors and extensors 


Treatment without operation to date 
Tre ttment betore and after Operation l 


Treatment at time of operition 


te 


Of the eleven cases, 


origin. The other ten were 


one seemed definitely traumatic i 


gradual in onset and oecurred predominantly in females, the ratio being seven to three, 
and probably were rheumatoid in origin 
The response in general to treatment was the same regardless of location of the in- 


volvement. In twelve to twenty-four hours the pain ceased and swelling subsided. Of the 


eight patients treated without operation to date five received but a single injection and 
three have received two or more injections. The two patients treated at the time of opera- 
tion had a smooth, pain-free postoperative course. The one patient who was unimproved 
had localized tenderness along the extensor carp ulnaris tendon 

The patient treated before and after operation had tenosynovitis of the finger exten- 
sors Which was kept under control from May 1952 until her operation in January 1953. 
To accomplish this, 0.2 cubie centimeter of compound F was injected locally about once 
a month 

In this group, recurrences, prolonged treatment, and even the development of teno- 
synovitis at other sites were to be expected. Nevertheless, for immediate treatment and 
relief of the complaints the use of compound I locally seems Warranted. Following sur- 


gical trestment compound F seems to smooth the postoperative course. 


T) 


Of twelve patients with this condition eleven were improved, one Was unimproved, 


and there were no complications 
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Trigger finger involving « single digit 
Thumb 
Long finger 
Ring finger 
Trigger finger involving multiple cigits 
Treated without operation 
Treated before and after operation 


Treated postoperative ly only 


Of the six patients treated without operation, to the present time all have been re- 
lieved of pain; the trigger symptom has gone from all but one and for this one or lv a mild 
and intermittent trigger action persists. Three patients required but a single injection, 
two required two injections, each about a week apart, and one required weekly injections 
for three weeks. The patient without improvement failed to respond after two injections, 

Two surgeons are included in the group without operation. One reported relief start- 
ing four hours after the first injection of a trigger thumb. The other was relieved of his 
pain and the trigger svVmptom disappeared only to return later, but to a less severe degree. 

The one patient treated both before and after operation had two trigger fingers on 
one hand and one on the other, The trigger symptoms had been present for two vears: they 
had developed following bilateral release of the deep carpal ligament for tenosynovitis. 
Preoperative treatment relieved the trigger action and at operation very little evidence 
of tenosynovitis Was present 

Of the five patients treated postoperatively only, all received compound Fin the 
wound at the time of closure. All had healing per primam with minimal or no pain and 
early motion could be started and maintained almost immediately following surgery. 

Previous to the use of compound F as an adjunct in the treatment of trigger finger, 
many patients have been operated upon with good results. However, some have had 
rather stormy convalescence due to rheumatic-type flare-up and it is in this type of case 


and in those patients refusing operation that the drug may be of considerable benefit. 


de Quervain’s Tenosynovitis 
Of three patients all three showed improvement and there were no complications. 


Treated, without operation 2 


Treated before and after operation l 


Of the two patients treated without operation one had bilateral and chronie involve- 
ment which had been present over one vear. The right side was more severely affected 
and therefore was treated first with 0.3 eubie centimeter of compound F. All pain disap- 
peared in twenty-four hours. One week later slight soreness had recurred on the right. 
Both sides were then treated at the patient's request. Surgery was advised but was re- 
fused. A month later she was still symptom-free and was working. 

The other case was unilateral aid acute. Two weeks of conservative treatment else- 
Where had been without benefit. Five-tenths of a cubie centimeter of compound BF in- 
jected locally relieved all symptoms and the patient returned to work the following day. 
One month later he was still working and was symptom-free 

The patient treated by compound F both before and after surgery also had an acute 
attack, which was of three weeks’ duration. Four-tenths of a cubic centimeter of com- 
pound F injected locally relieved all symptoms within twelve hours. Two days later 


surgical treatment was carried out and compound F was again given in the postoperative 


wound. The recovery was uneventful 

It is probable that the patients without operation may have recurrence and even- 
tually need surgical correction. However, symptomatic relief can apparently be accom- 
plished in a short time by the use of compound F. 
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Of the two patients with this condition one was improved and the other remained 
unimproved; there were no complications 

The patient without improvement was a male forty-five years old whose case was 
one of long standing. A single injection of 0.5 eubie centimeter of compound F failed to 
have “any effect: whatsoever 

The improvement occurred in a twenty-vear-old male who had been under observa- 
tion for sixteen months and who had recurrence after two surgical excisions. For the past 
several months the swelling has been kept under control by repeated injections of com- 
pound 

The tailure of response in this case of long duration may be due to the maturity of 


the sear, and in that way this case may be similar to Dupuvtren’s contracture 


Ganglion 


Of five patients with this condition all five remained unimproved 


Dorsal surface of wrist | 

Volar surface of wrist I 

Patients treated without Operation } 

Patients treated by operation l 


Of the patients treated without operation, three had typical dorsal wrist ganglia and 
were unaffected by single or multiple injections of compound F. One small symptomatic 
dorsal ganglion near the base of the metacarpal of the index finger responded promptly 
after administration of 0.3 cubie centimeter of compound F locally. The ganglion re- 


curred twooand a half weeks later but, although it reached its former size, the symptoms 


remained of less intensity 

The patient on whom operation was performed, a surgeon, had presented a swelling 
on the volar aspect of the wrist overlying the flexor carpi radialis tendon. The clinical 
signs were indicative of ganglion. An injection of 0.8 cubie centimeter of compound F 
was given and repeated in three weeks. In each instance some temporary relief of symp- 
toms and swelling occurred. Operation was performed three days after the third injeec- 
tion and, although the material removed appeared clinically and microscopically like a 
ganglion, there was no eyst. An anomalous tendon and a degree of tenosynovitis were 
found about the tendon of the flexor carpi radialis and this alone could have been the 
cause of the disturbance 

In this limited group the simple ganglion did not respond to treatment with com- 


pound F 


Rheumatoid Arthritis 


Of two patients both were improved and there were no complications. Operation 
Was not pertorn ed in either 

In one patient both proximal and distal joints of the right thumb were involved 
Chere was alleged injury, but x-ravs were negative. Conservative treatment over several 
months’ time was not effective \pproximately O.1 cubie centimeter of compound k was 
injected into each joint and the same dose was repeated in two weeks. The result) was 
prompt resolution of swelling and pain 

The other patient had involvement of the middle joint of the ring finger and the 
proximal joint of an index finger. Small single injections into each joint gave prompt 
relief. During the period of observation of this case, a mild tenosynovitis occurred in the 
area with the de Quervain type of involvement and trigger action developed in the ring 


finger Both conditions responded lo local Injections ol compound ke 
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Kia 
hig. S-A: Result following primary repair of flexor profundus tendons with silk in long, ring, and little 
fingers 
Fig. 3-B: The same hand after tendon freeing, removal of silk, and the use of compound F loeally in 
the wounds at the time of closure 


3-B 


In view of previous work and reports by other investigators, the results in the above 


two patients were to be expected. Neither patient can, however, be considered cured. 


Osteo-Arthritis 

Of three patients in this group all three were improved and there were no complica- 
tions. Operation was not performed in any 

Kach patient had involvement of a single joint. One case was traumatic in origin 
and the arthritis involved the middle joint of the little finger. The other two were local 
manifestations of degenerative arthritis, one involving the metacarpocarpal joint of the 
thumb and the other involving the distal joint of the little finger. Intra-articular injee- 
tions of compound F gave complete but temporary relief in all cases. 

Here again the response to the drug confirms the reports in the literature 


Dupuytre n’s Contracture 


Of nine patients all nine were improved and there were complications in two 


Treated postoperatively 
Complete fasciectomy 1 (1 bilateral 
Local fasciectom 


In view of previous studies on cortisone in this condition ', no attempt was made to 
treat Dupuytren’s contracture preoperatively with compound BF. At operation in each 
case, approximately 0.5 to L eubic centimeter of compound F was injected into the wound 
space at the time of closure. In no instanee was healing of the wound delayed. In two 
cases small postoperative hematomata occurred which required evacuation. These two 
cases represent complications of treatment but are not necessarily due to compound F, 
although in this small series they are so listed 

The outstanding difference between patients treated with compound F and those 
untreated has been the almost complete absence of postoperative pain and the minimal 
postoperative reaction, as shown by the absence of swelling and maintenance of good 
motion. The common experience Was to have patients volunteer that they “had no pain” 
or “never had any pain” in the days immediately following surgery. After the initial two 
weeks almost all patients showed a tendeney toward mild stiffening, but most of these 
improved with a little time. In three cases cortone by mouth in doses of 75 to LOO milli- 
grams daily was given as a supplement with benefit. No particular difference was noted 
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in the eases with complete fasciectomy compared to those with partial excision. A patient 
with bilateral involvement received small injections of compound F into each operated 
finger approximately two and one-half weeks after surgery for beginning stiffness before 
systemic cortisone was started. No noticeable improvement occurred, probably because 
the reaction was general and the treatment too localized 

For Dupuytren’s contracture, compound F as a loeal agent introduced into the 
operative wound appears to be a favorable adjunct in the immediate postoperative 
course. If there is pronounced tendency toward stiffening, supplementary systemic treat- 
ment with oral cortone can be instituted with benefit. In some cases stiffening seemed to 


recur when the systemic drug was discontinued too early. 


ndon eCing 
Ot six patients all six were improved and there was one complication 


Patients treated after operation 6 
Flexor tendon Treeing alter primary repair in digit (6 tendons 
blexor tendon freeing alter adherence of tendons at fracture 


site of proximal tendons 


Results in general were good for this group of patients, as might be expected even 
without the use of compound PF. In each instance, 0.2 to 0.3 cubie centimeter of the drug 
was injected into the wound of each digit at the time of closure. Karly motion was started 
and all wounds healed per primam. A: single complication occurred in a digit in which 
osteotomy of the proximal phalanx was done at the same time. The tendon remained 
quite free, but bony union was not complete after the end of three months. [n two it - 
stances the flexor tendons were so roughened by scar that grafting would have been indi- 
cated under ordinary circumstances, but this was not done. In each case the result roughly 
equaled that obtained with the tendons showing less sear formation (Figs. 3-A and 3-B 

The principal advantage of using compound F in this group of cases seemed to be 
the fact that there was minimal postoperative pain and reaction and this allowed earlier 


exercise of the freed tendon 


ndon Suture 


Of four patients undergoing this procedure, the flexor tendons being involved in each 
case, all four were unimproved and there was one complication. 


Secondary repair 


Primary repair | 


Of the three cases of secondary repair, two were the rejoining of the flexor profundus 
tendon severed within the finger and one was a repair two weeks after a rupture of the 
juncture of a flexor tendon graft to its muscle above the wrist. Other than the fact that 
the patients did not complain of postoperative pain, there did not appear to be any im- 
provement over what would be expected under ordinary circumstances, 

The one case of primary repair was of a flexor profundus tendon of an index finger 
near its point of insertion. Following removal of the pull-out wire in three weeks, the 
tendon juneture apparently vielded to some degree and the tendon became adherent, 


since good flexion of the distal phalanx was not restored 


Posto pe rative Reconstruction 


Of nine patients nine were improved and there was one complication 
Following out observation that compound koinoa postoperative wound seemed to 
minimize the general reaction of the tissues to surgery, the drug was given a trial in the 


following nine types of reconstructive cases: 
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Arthrodesis of the wrist: 

Arthrodesis of the wrist with capsuleetomy of proximal finger joints; 

Extensive extensor tendon freeing with fascial graft: 

Reconstruction of flexor tendon sheath pulley in the palm with tendon graft; 

Extensive freeing of flexor tendons in the hand and wrist, with capsulectomies in 
the proximal finger joints: 

Arthrodesis of the middle finger joint and freeing of flexor tendons: 

Arthroplasty of the proximal joint of a finger, with tendon freeing and fascial 
gralt; 

Primary repair for crush injury to fingers; 


% Secondary nerve and tendon repair in the palm, 


In each case depending upon the extent of the surgery, trom 0 5 to 1.5 eubie centi- 
meters of compound F was placed in the operative wound. Particular attention was then 
paid to the amount of postoperative pain and swelling. In each instance both were re- 
duced to a minimal degree clinically. The most striking cases were the two wrist fusions 
Which under ordinary circumstances would be associated with considerable pain and 
swelling during the first three to five days. Both patients had almost no swelling and 
neither complained Ol postoperative pain to the degree that would be expected. In all 
cases wound healing was per primam, The one complication in the series was a small 
hematoma in the palm of the patient with nerve and tendon repair. This was evacuated 
within the first week and healing progressed without delay. 


Miscellaneous 
Of four patients all four were improved and there were no complications 
Caleareous deposit in flexor carpi ulnaris tendon with acute symptoms 


Mucous cyst of the finger 


Flexor tendon grafting 


In the patient with acute tendinitis with calcareous deposit 0.6 cubie centimeter of 


compound I was injected about the flexor carp) ulnaris tendon on the same day that 


spontaneous rupture of the lime accumulation oecurred. ‘Twelve hours later the patient 
Was symptom-free and left the hospital. 

The two patients who had mucous cyst received OL cubie centimeter into the eyst. 
At the end of one week there was no evidence of the cyst ever having been present. In one, 
slight swelling recurred after three weeks and this was again injected. There has not been 
recurrence to date 

The patient with the flexor tendon graft showed good motion from the start. At the 
end of six months he was able to flex the middle joint 74 degrees and the distal joint 69 
degrees voluntarily 


CONCLUSIONS 


Compound F has been used as an adjunet in the treatment of seventy hand condi- 
tions with and without operation. There have been no complications which can be exclu- 
sively ascribed to the use of the drug. Compound PF has the temporary effect of minimiz- 
ing inflammatory reaction. It can in no sense be considered a cure. In cases of rheumatic 
origin, including arthritis, tenosynovitis, trigger finger, and the tendency of the fingers 
to stiffen following operations on Dupuytren’s contracture, compound Fis of value in 
temporarily ameliorating symptoms or in tiding the patient over postoperative difficulties 
hor major reconstructive procedures on the hand, compound Fo seems to be of value in 
minimizing the iminediate postoperative reaction to surgery. In this limited series com- 


pound F did not appear to be of value in simple ganglia or in primary tendon repair. 
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DISCUSSION 
(Continued from pad 


as those of Dr. Grant and Dr. Gonzalez. The work originally had been carried out in the peritoneal cavity 


and we expected to work on tendons later if the findings warranted. The work involved denuding the small 


intestine in the experimental animal and using ten milligrams of cortisone per kilogram of body weight intra- 
museularly each day. Repeated observations were made by successive laparotomies and the number and ex- 
tent of adhesions were measured over a period of time. In essence, if cortisone was started on the day of the 
denuding operation, there was no difference between the experimental and the control groups. If the drug 
was taken for one week prior to operation, there was some difference. In no instance were adhesions in the 
peritoneal cavity prevented entirely, We did notice that, as the animals received the drug over a long period 
of time, there was a difference in wound healing, but this difference was not great. These animals were sub- 
yen ted to successive Operations While they we re on cortisone The work on tendons was not undertaken A 
we felt that the results of the work on the peritoneal eavity did not warrant. it 

Dr. Howard's presentation was also most interesting. It may be that a drug of greater potency may be 
more successful. Any drug which will cut down inflammation locally and encourage early motion after opera 


tion should be a great benefit in surgery of the hand. 


PHE JOURNAL OF BONE AND JOINT SURGERY 


‘ 
1002 
l 
” 
t 3 
5 
‘ 
Ss 
10 
12 
15 
‘ 
16 
IS 
20 


RUPTURE OF THE EXTENSOR 
FOLLOWING COLLES’ 


POLLICIS LONGUS TENDON 
FRACTURE 


MASSACHUSETTS 


BY 


KENNETH CHRISTOPHE, M.D., BOSTON, 


From the Department ol Orthopaedic and Fracture Surgery, Boston University 
School of Medicine, and Massachusetts Memorial Hospitals, Boston 


Since spontaneous rupture of the extensor pollicis longus tendon after fracture of the 
distal end of the radius is uncommon, the addition to the literature of three previously 


unreported cases seems indicated. The first case was reported in IS76 by Duplay, in a 


woman thirty-six vears old. The literature has been reviewed from time to time and addi- 


tional cases have been added. Kleinschmidt found twenty-five cases in 1920. MeMaster, 


reporting a case in 1932, found twenty-seven others. Moore recorded three cases in 1936. 


By 1940, Kweder and Mitchell, reporting one case, were able to trace seventy. Smith 


added five cases in 1946. Weinberg added three cases in 1950, and Trevor, reporting shortly 


after Weinberg, added nine more, making a total of at least eighty-eight cases described 


in the literature. 
\ number of theories have been presented to explain the causes of the tendon rupture ; 


it seems probable that no single theory, but a combination of theories, is the true explana- 


tion. 
With fracture of the distal end of the radius, the possibility of injury to the extensor 


pollicis longus tendon is likely, because of the obliquity of the course of the tendon in the 


region of the fracture line. With a partial tear in the tendon and local ischaemia, after 


the initial hemorrhage, in and about the tendon, aseptic necrosis of the tendon may 


develop. If the tear and the necrosis are sufficiently extensive, rupture will follow, 


In the three cases reported in this article, the patients had degenerative changes in 


the tendon which extended for more than 2.5 centimeters proximally from the transverse 


ligament. In all three patients, the rupture occurred at, or just proximal to, the distal 


edge of the transverse carpal ligament. In all three patients, the groove under the trans- 


verse carpal ligament was free of sear tissue and was easily identified. In one of the three 


patients, the rupture occurred between the second and third week of treatment, while the 


wrist Was still immobilized ina plaster splint. In the third patient, the rupture occurred four 


months after injury and about two months after full use of the wrist and thumb had been 


allowed. Possibly premonitory symptoms had been present in this patient, for there had 


been persistent pain at the dorsum of the wrist from the time of the fracture to the rupture. 


In all three patients, treatment consisted in the transfer of the extensor indicis 


proprius to the distal end of the extensor pollicis longus tendon. Exposure was obtained 


through an incision 3.8 to 5 centimeters long over the dorsum of the hand, running parallel 


to, and slightly to the radial side of, the second metacarpal. This incision gives good 


exposure to the distal ruptured end of the extensor pollicis longus, to the extensor indicis 


proprius tendon, and to the dorsal transverse carpal fascia with careful subcutaneous dis- 


section. The incision can be elongated proximally and distally if need be. A second incision 


is made over the dorsum of the forearm proximal to the transverse carpal ligament, approx- 


imately mid-way between the radius and ulna. The distal end of the incision may be 


extended to the first incision if necessary, but it must extend sufficiently proximal to 


allow the location of the retracted proximal end of the ruptured extensor pollicis longus 


tendon. The ends of the ruptured tendon are freshened by means of cutting them trans- 


versely with a sharp knife. Phe extensor indicis proprius tendon is isolated and is divided 


approximately 1.3 centimeters proximal to the second metacarpophalangeal joint, and it 


is retracted through its sheath and is passed through the groove for the extensor pollicis 
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Ext /noicis Proprius 
‘ ~ sutured to remnant of 


: 
Remnant of Ext ndicis a 
sutured to Ext.Comm. 


Digitorum 


C. 
Tendon of Ext. Pollicis Longus 
sutured to Ext. Indicis Proprius 


Pia. | 


Drawing illustrating method of repair 


longus tendon under the transverse carpal ligament. This canal can readily be found and 
should not be occluded by scar tissue, since the ruptured tendon will have been retracted 
into the forearm. A wire traction suture with a pull-out wire is passed through the end of 
the transferred tendon into the distal end of the extensor pollicis longus tendon and is 
carried out through the skin and tied over a button after the technique deseribed by 
sunmell, A shit is then made in the tendon of the extensor indicis proprius as far distal as 
possible, and the proximal end of the extensor pollicis longus tendon is sutured to this slit 
A shit is then made in theextensor digitorium communis tendon and the remaining cut end 
of the indicis proprius tendon is sutured to this slit. The wound is closed in anatomical 
lavers and a plaster splint is applied to maintain the wrist in partial extension and the 
thumb in neutral position. The cast should include the entire thumb and should remain 
in place for at least three weeks. After the removal of the cast and the traction wire, 
earetul active exercises are instituted 

Full, active, strong extension has been obtained in every instance, and no loss of ex- 
tension power has been demonstrable in the index finger. 

\ review of the literature reveals that use of the extensor digitorum communis 
tendon of the index finger for the transfer is common and that the extensor indicis proprius 
is occasionally used, but no mention is made of the suturing of the proximal end of the 
ruptured extensor pollicis longus tendon to the adjacent tendon transfer, nor is the 
remaming unsatisfied tendon at the point of division sutured to its adjacent tendon. 
Anatomically, the extensor indicis proprius re-enforced by the extensor pollicis longus 
should funetion with greater strength and dexterity than the slip ol the extensor digitorum 
communis to the index finger. The extensor indicis proprius originates from the ulna and 
interosseous septum Just distal to the extensor pollicis longus, whereas the extensor digi- 
torum communis originates from the lateral condyle of the humerus primarily. Also, fre- 
quently in anatomical variations of the extensor indieis proprius slips are sent to the 


thumb to insert with the extensor pollicis longus 


Case | \ woman, seventy-lour vears old, was seen in LO4S with an impacted Colles’ fracture of the 


left radius. Five weeks fter reduetion, and after the removal of the eust, a shaip was felt at the base of 
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the thumb with immediate loss of thumb extension. At operation; the extensor pollicis longus tendon was 


found frayed out, with the rupture having taken place under the transverse carpal ligament 


Cask 2 A man forty-eight vears old, who wus treated elsewhere for a fracture ol the distal end of 
the left radius, was seen in 1950. Loss of extension of the thumb had become upparent meas the end of the 
second week, just before remoyal of the plaster sptint. The physician giving the original treatment did not 
recognize the ! ithologie al condition; and, as a result, re pair was not attempted until two months fater At 
the time of examination, prior to operation, a mass could be felt in the mid-portion ot the forearm. At 
operation, this mass proved to be the retracted proximal portion of the degenerated tendon surrounded hy 
sear tissue. After the removal of sear tissue about the proximal and distal ends of the tendon, a gap 6.5 
centimeters long was found, The extensor indicis proprius tendon was transferred as previously described 
ind the proximal end of the thumb extensor was sutured to the transferred extensor indicis proprius tendon 


for increased strength 


Cask 3 \ sixteen vear-old boy, who had had a fracture ol the distal end ot the radius Which had 
been adequate Iv treated, was seen in 1950 tupture occurred four months after the fracture, when function 
of the wrist was practicontly normal. At operation, the rupture of the tendon Appeare d to have taken place 
under the transverse carpal ligament. A section nearly five centimeters long was frayed and degenerated, 


making resuture lle The extensor indicis proprius tendon was transferred the transfer being passed 
under the transverse carpal ligament. The remaining proximal end of the thumb extensor wes sutured to 


the extensor indicis proprius tendon in order to obtain ineressed strength 


Exeellent function was obtained in each instance, and strength and funetion have 
remained good to this date. No loss of extensor strength of the index finger has been 


noted because of the transfer of the extensor inmdicis Proprius tendon 


SUMMARY 


Rupture of the extensor pollicis longus tendon occurs occasionally following a fracture 
of the distal end of the radius. Rupture is probably due to damage to the tendon at time 
of fracture by the sharp edges of the fracture fragments with further attrition of tendon 
strength by aseptic necrosis of a section of the tendon. 

The loss of tendon substance due to degeneration may be sufficiently great to Hecessi- 
tute tendon transfer. The extensor indicis proprius tendon can be used for transfer with- 
out loss of strength in the index finger, and it: has adequate power to produce apparently 
normal extension of the thumb. Satisfactory transfer can be obtained by the use of pull- 


out wire sutures according to the technique deseribed by Bunnell 
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PARTIAL RUPTURE OF THRE TENDON OF THE 
POSTERIOR TIBIAL MUSCLE 


BY J. ALBERT KEY, M.D., ST. LOUIS, MISSOURI 


From the [de partment of Surgery Washington University School of Medicine, St. Louis 


Pain, swelling, and disability of the ankle due to a partial rupture of a tendon in a 
svnovial sheath has not, to the author's knowledge, been previously described. The report 


of such a case should be of interest 


The pationt was a steamfitter, forty-five vears old, who complained of pain, swelling, and disability in 
the medisl side of the left ankle 

The past history wes irrelevant except for an operation eighteen vears before upon this left ankle when 
the suthor removed some detached bone fragments from beneath the lateral malleolus and repaired a sprain 
fracture and on old tear of the calesaneofibulor ligament. The foot had been serviceable ever since, but not 
quite normal perhaps a little weal 

\ little ove. six months before admission, while walking down sn unfinished stairway with two pieces of 
iron pipe on his shoulder, he had slipped and, in order to avoid falling, he had Jumped about four steps and 
landed heavily on the left foot and turned the ankle slightly, imjuring the outer side. The pain in the lateral 
aspect of the ankle subsided after few davs and it did not stop him from working 

About ten dave after the accident, pam ind swelling develope lon the medial ; spect ol the ankle. This 
was aggravated by working and especially by climbing stairs, and at times the pain extended up the leg to the 
knee. The man was unable to go up or down ste ps on his toes, but had to put his whole left foot on the ste p 
Working on a ladder also caused much pain. Striking his foot against a small object while walking produced 
sharp pain in the ankle and at times this exused him to stumble or even to fall, The swelling, pain 
and tenderness decrensed after rest in bed, but 
they did not completely subside and were in 
cressed after working or other activity on his 
feet: the swelling had increased slowly during 
the past lew months 

As the persiste he reported 
the injury to the insurance company and was 
sent to Dr. HE. Ro MeCarrell about « month 
after the secident. He was treated conserva 
tively for over five months and then hospi 
talized. The writer saw him in consultation 
and, when operstion was decided upon, was 
asked to perform it. Dro MeCzrroll agreed 

Physical examination reverled a moder 
ute swelling behind, below, and distal to the 
medinl mealtleolus. This swelling followed 
rough the course of the posterior tibial 
tendon and wes boggy and not) definitely 
fluUuctuent. There were no signs of seute in 
flammetion: but there was slight) tenderness 
and moderate amount of was elicited by 
forcibly inverting, everting, or dorsiflexing 
the ankle. No erepitus was felt over the mass 
when the foot was moved actively on the leg 
and such movements were not painful or 
limited 

Roentgenograms nothing ab 


normal except the soft-tissue swelling: routine 


laboratory and general physies! examination 
reverted nothing else abnormal 

Partiolly torn proste rot tere! exposed at oper No definite 
tion. Note the loose t the metheolus saad the nV per 
trophied distal portion of the tendon. The thiekening snd 
hype rplasia of the svnovial sheath are net well shown. but plored It was expected that a tumoror achronic 


dingnosis could be made and 
it was decided that the tendon should le ¢ 


the hemostat is shown grasping a small svnovial villus synovitis of the tendon sheath would be found 
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Fig 2-A: Low-power photomicrograph of torn end of tendon, showing incrensed cellularity and hy- 
pertrophy of thi portion ol the tendon 

Fig. 2-B: Lining of svnovial sheath. Note round-cell infiltration and proliferation of lining cells and 
villus formation. One small nodule of round cells is shown 


At operation the sheath of the posterior tibial tendon was Xposed through an ineision directly over the 
swe lhing and was found to be moderatel enlarged and distended with fluid When the sheath was incised, a 
few cubie centimeters of straw colored fluid es aped The wall was moderately thickened, and the lining sul 
was hyperplastic and exhibited some rugae aod vill 

The tendon wes enlarged to over twice its normal diameter in the portion distal to the medial malleolus 
and the area of thickening was about 7.5 centimeters long Proximal to the thickening, the tendon was only 
about one half of its normal diameter in the portion where it curved around the malleolus, and just’ proximal 
to this there was a loose tab of tendon, about 3.75 centimeters long, which comprised about one half the thick 
ness of the tendon. This was free in its distal portion, and the free end was smooth and rounded. Apparently 
the tendon had been torn about halfwey through and then had been split proximally for about five centi 
meters (Fig. 1) 

The loose tab of tendon was ¢ xeised, and a smooth sloping base re mained Then the thickened distal 
portion was pared down until it was approximately the thiekness of the normal tendon, and as much of the 
thickened synovial lining of the tendon sheath was removed as was possible without undue trauma. The 
sheath was then closed; the deltoid ligament was repaired with interrupted sutures of fine silk; the wound 
was closed in lavers; and the foot was immobilized in the neutral position ina walking plaster boot: which ex- 
tended from the tibial tubercle to the toes. At the end of three weeks, the plaster boot and skin sutures were 
removed, sand the patient was ¢ neouraged to exercise and to use the foot 

He was given « Thomas heel and a soft r tbber arch pid The convalescence Was rather slow, probably 
because he had to return to heavy work involving lifting and climbing, but he has been working for several 
months now (ten months after the operation). He still complains of some pain after a hard day's work 

Ata more recent examination, eighteen months after the operation, he apparently had from lO to 15 per 
cent. disability at the ankle 


DISCUSSION 


At operation, repair of the tear was considered, but it was felt that this would cause 
an enlargement of the tendon at the point where it passed under the malleolus and this was 
not desirable. It was felt also that the small tendon which was left would probably hyper- 
trophy to a point where it would be capable of meeting the demands to which this tendon 


is ordinarily subjected ; this seems to be the case. It is interesting to note that the tab was 


VOL. 38-A, NO. 4, OCTOBER 1955 


Fic. 2-A Fic. 2-B 
2 
ate 
i - 


atrophic and the proximal portion of the tendon was about normal, while the part distal 
to the te ar WHs hy pertrophied This ‘ ondition Wiis probably due to the tuct that the blood 


Lippy Was more abundant near the insertion of the tendon 


TUMOR OF THE PALUS CASTRAGALUS 
SIMULATING ASEPTIC NECROSIS’ 


BY JONATHAN COHEN, KENNETID AW BROWN, M.D., AND DAVID GRICE, M.D., 


BOSTON, MASSACHUSETTS 


From the Department of O thopaedic Surgery and Division of Laboratories and 
Revsearch. The Children's Medical Cents Boston 


In children spontaneous aseptic necrosis of bone, or osteochondrosis, denotes a disease 
process the etiology of which is unknown. [t is thought to be the result of circulatory in- 
sufficiency, and it oecurs characteristically in some of the epiphyses of long bones and also 
in several of the small bones of the extremities. This case report of aseptic necrosis of the 
talus, probably caused by Ewing's tumor, is presented as an unusual localization of the 
process With unusual etiology. Complete postmortem observations are included, inasmuch 
as relatively few autopsy reports of Ewing's tumor are available in the literature. No 
localization in the talus of spontaneous aseptic necrosis or of Ewing's tumor has been 


noted previously 
REPORT OF \ CASI 


\ three-year-old boy complained of a painful limp of the left leg without previous trauma or infection 
The limp persisted for a few weeks, at which time physical examination revealed the following: The systemic 
findings were norm il. The left showed mild itrophy with spasm of the roneal muscles, and at the left 
ankle there was thickening and mild tenderness with limitation of motion due to muscle spasm. Roentgeno- 
yranis (Pigs. 1-A and 1 By) showed demineralization of the talus and minimal thickening of the soft tissue 
The sedimentation rate was normal, and a tuberculin test gave negative results. The patient was afebrile 


ind without svstemie symptoms, and he remained so for two-and-a-half vears while the lesion of the talus 


Kia. I-A hia. 1-B 
Left talus Right talus 
Roentgenograms taken in January 1040. The left talus shows demineralization and a change in 
contour which may be due to compression, but no definite aseptic necrosis or signs of bone destruction 
are present 
* Aided by « grant from the Playtex Park Research Institute 
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2 rig. 3 
Fig. 2: Roentgenogram taken 

in’ February 1949. Diffuse 
“septic necrosis is now oby 1OUS 
The changes in contour of the 
talus have increased. No signs 
of a destructive bone lesion 
can be made out 


Fig. 3: Roentgenogram taken 
in April 1949. Further change 
In contour inerease in 
density mark the progress of 
the aseptic necrosis. Areas ot 
decreased density indicate 
hone resorption iis well 
but still no signs ofl bone de 
struction are evident 


Fig. 4: Roentgenogram taken 
in April L951. Little change has 
rs. The 
film was taken just before the 
facial tumor appeared Sub- 
sequent films did not show 
significant change 


occurred after two ve: 


was observed and treated. The treatment consist din immobilization of the ankle with easis lor about three 
months, followed by a program of non-weight-bearing in a patten-bottom splint. The patient’s physical con 
dition during this period was essentially unchanged, but serial roentgenograms showed progressive septic 
necrosis of the talus, without evidence of active destruction or of healing (Figs. 2. 3 and 4). His general 
health was good 

When the patient was five years old, a painless lump, which grew rapidly, developed suddenly over the 
left eve. He beeame febrile and anorexic, and began to vomit all food. The lump beeame painful and hyper 
aesthetic, and he began to see double. About two weeks after the lump ippeared, he was hospitalized and 
physical examination revealed a large firm mass involving the right orbit and zygoma, With proptosis. xcept 


for increased muscle atrophy, the left lower extremity showed litth physi 


al change during the entire period 
of his illness Biopsy of the temporal mass revealed a malignant tumor, and «a the rapeutic regimen of roentgen 
therapy and ¢ hemotherapy was begun. The tumor mass shrank + ypidly bout, the patient: became cacheetic and 
began to have diffuse bone pain Two months after the facial muass first appeare d, a large abdominal mass 
developed, and flaccid paraplegia followed. Many bony and pulmonary metastases appeared, and after two 


weeks during whi h his COUrSe Wiis rapidly downhill, he died 
Postmortem Examination 


Complete postmortem examination revealed widespread dissemination of tumor tissue. This tissue was 
firm and nodular, and it exuded a milky fluid on compression. The largest mass ef tumor extended as a sheet 
surrounding the pely i vessels, aorta, and vena cava and rene hing inte the me diastinum. It covered the lum 
bar and thoracic vertebral bodies anteriorly and laterally and extended through the spinal foramina to in- 
volve the spinal cord in the lumbar region. [It did not infiltrate the kidnevs, adrenals, or other abdominal 
viscera, except for one solitary nodule in the liver. The retroperitoneal lymph nodes were indistinguishabls 
incorporated into the main mass of tumor. The lungs were peppered with large and small tumor nodules 


which occurred both on the surface and in the parenchyma The skeleton also shows d widespre ad involvement 
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by tumor. The sternum, ribs, vertebrae, pelvis, femora, and cranial bones were infiltrated interstitially and 


subperiost ill und often contamed nodular subype riosteal tumor and reactive bone in de posits one to two 


centimeters in thiekness. Small nodules of tumor also were present in many areas of cancellous bone, and in 
the femoral medullary cavity. The subperiosteal deposits, especially in the right side of the pelvis and in the 
vertebrae. were continuous with the overlying nodular tumor mass in places 


The talus on the right showed no invoivement by tumor. The left talus was smaller and flatter than the 


right (Figs. 5-A and 5-B), and its cartilage was pale yellow. Two small hemorrhagic areas were found on its 


lateral surface. There was thickening and fibrosis of the surrounding soft tissue and synovial membrane and 
slight involvement by tumor of the non-cartilagimous surtace Longitudinal serial blocks revealed complete 
disarrange ment of the trabecular structure of the bone, and, after staining, masses of necrotic bone, necrotic 
tumor, and viable tumor could be seen grossly 

Microscopically, the tumor was similar in all areas (Pig. 6). It extended in large sheets or nodules and 
was extremely vascular. [t provoked only slight fibrous-tissue reaction at its periphery, but in the bone, es 


| 

4 

a 

Bia 

4 Left talus Right talus 

q The left talus is smailer than the right, and its cartilage while intact, is discolored Anteriorly, the 
i fibrosis of soft tissues ean be seen. Medially, there is a small nodule of hemorrhagic tumor tissue. 


7 


; 

Fie. 6 


Section of tumor from lung metastases (X 1700) The cells are rather uniform, with oval ot spherical 
nuclei and seant evtoplasm. The cell boundaries are indefinite 
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Fic. 7 
Section of left talus. All the marrow space is filled with tumor. Vieble tumor tissue is present on 
the inferior surface. Calcification is evident in the neerotie tumor tissue in the center end entero 
Inferior part ol the talus. The disruption of trabecular pattern is obvious. Most of the tr: beculee 
are necrotic 


pecially subperiosteally, large deposits of immature reactive bone oceurred where the tumor infiltrated, No 
intercellular material was pro luced by the tumor cells. Necrosis was not eXtensive in the tumor masses, but 
occurred focally. The tumor cells were uniform, closely aggregated, and without rosette formation. The 
measured ten to twelve micra in diameter, and had seant evtoplasm and indefinite cell boundaries. The nuclei 
were ovoid ot sphert il and often contained one or two nucleoli 

Sections of the left talus (Fig 7) showed nearly complete involvement by tumor, which infiltrated be 
tween all trabeculae and extended through the periosteum but left the cartilage intact. Much of the tumor 
tissue Was necrotic, but several viable areas were present, and a few vessels contained tumor cells, Most. of 
the bone showed wseptie Necrosis ind there was yreat distortion of the trabecular structure. A tew foer of 
caleifiention were see nin the neerotie tumor tissue. Some trabeculae were overlaid with de posits ob reactive 
bone which occasionally showed ase ptie necrosis These laminae of new bone varied in structure and staiming 
qualities. The variations indicated different periods of deposition. All of the new bone in the talus seetions was 


more mature than the repair bone deposited in other bony lesions 


DISCUSSION 


Three cases which have been called spontaneous aseptic necrosis of the talus have 
been described in the literature.'? In none of these were histological studies presented, 


In each of these the published roentgenogram and brief history suggest that the process at 


hand was either sepsis, osteochondritis dissecans, or tuberculosis. In the present case, had 


postmortem studies not been done, the talar lesion would have been considered an aseptic 
necrosis unrelated to the malignant tumor. The object lesson to be gained is that an un- 
usual localization of “spontaneous” aseptic necrosis should evoke a suspicion of unusual 
etiology 

A controversy over the stem cell of Ewing's tumor still exists. There are some path- 
ologists, notably Willis, who favor the opinion that most Ewing’s tumors are not primary 
in bone, but represent metastatic involvement by such malignant neoplasms as neuro- 
blastoma or Ivmphosarcoma. He questions the existence of any distinet entity, as de- 
seribed by Ewing, and believes it represents a typical metastatic involvement. In the light 
of this dissent from prevailing opinion, based on a small number of complete autopss 
reports and in the absence of distinctive tumor cytology, it becomes important to con- 


sider whether the talar lesion in this case was the primary tumor, or whether it repre- 
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sented metastasis in a bone which was undergoing aseptic necrosis. The rare incidence of 
wing's tumor in the general population and the rarer occurrence of spontaneous aseptic 
necrosis Of the talus make a coincidence of the two lesions extremely unlikely. The pro- 
gression of the talar lesion over a period of two and a half years also indicates primary 
involvement as opposed to sudden infiltration by tumor of a pathological area in bone, The 
absence of an obviously primary tumor in the abdomen, or elsewhere, must be empha- 
sized. Moreover, the presence, in the talus, of large masses of necrotic tumor, some of 
Which showed calcification in addition to neerotic mature bone and necrotic repair bone, 
argues tor a longer period of involvement of the talus by tumor compared with the in- 
volvement of other bones 
Phe processes of tumor infiltration, necrosis, and reaction in the talus were different 
from those in other bones. Elsewhere, extensive subperiosteal and interstitial infiltration. 
with production of immature reactive bone, indicated that the lesions were much shorter- 
lived than that in the talus. All the bone lesions exce pt that of the left zvgoma and the 
talus showed reasetions of similar timing. The zygomatous lesion histologically also did not 
resemble the talar involvement in chronicity, but the trauma of surgery and roentgen 
irradiation comphiceted the interpretation of the timing of this lesion 
It is difficult to explain why a tumor should remain dormant for more than two years 
and then show extensive metastatic =pread However, this phenomenon has been observed 
pres lously. In this instanee, it may well be aseribed to the oecurrence of aseptic necrosis, 
Which may have destroved much of the original tumor and provided no means for dis- 
semination until the circulation began to be re-established. The fact that no great pro- 
liferation of tumor oceurred in the talar area may also be explained in this way. While 
absolute proof is lacking that this talar lesion represents primary involvement by tumor 
Ith subsequent aseptic necrosis, we feel that the evidence favors this explanation rather 


then os diagnosis of metastatic mialignanev in an aren of aseptic necrosis 
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\ MECHANICAL AID TO WALKING 


\ Crap with UNiversan Jou 


BY BORDEN BACHYNSKI, M.D., MEMPHIS, TENNESSE} 
From the Campbell Foundation Vemphi 


The modified crab cruteh is presented here as an aid to walking. It was first con- 
structed for use in the rehabilitation of young poliomyelitic patients when diffuse involve- 
ment of the limbs made them unable to use the conventional cruteh because of its unstable 
one-point fixation on the ground when various angular thrusts are put upon it. In the eruteh 
shown, the stability of the tripod has been greatly increased by the insertion of a uni- 

Versal joint between it and the crutch proper. As the 
erutch is lifted up and swung forward, the tripod hangs 
directly downward from the universal joint and grips 
the ground evenly, thus compensating for any angular 
thrust put on the eruteh, Onee the tripod is “seated” 
on the ground, the gait is completed through this same 
joint without moving the stationary tripod (Fig. 2) 
This cruteh is easily and inexpensively constructed 
The universal joint is a simple plumbing fixture, a 
shower-head. A tripod is attached at one end. The 


crutch at the other end, of tubular met is easily 
}. tapped and screwed into the shower attachment, which 
i Is already tapped. The friction is eliminated by re- 


moving the inner rubber gasket, thus producing the 


desired free-wheeling universal joint 


hig. Fic. 2 
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POSTEROLATERAL FUSION OF THE LUMBAR AND LUMBOSACRAL SPINE 


BY MELVIN BRENT WATKINS, M.D., NEW YORK, N. ¥ 


Fusion of the spine is usually accomplished by metns of the Hibbs or the Albee 
technique, or a modification of one of these. The posterior mid-line incision allows an 
easy access to the spines, laminae, and articular facets. There are patients, however, in 
Whom particular problems of the lumbar or lumbosacral spine make it difficult, if not 
Impossible, to fuse suecesstully through the usual posterior approach. Laminal defects, 


either congenital or those resulting from laminectomy, mav be too extensive to bridge 


\ 
\ h 
a ) j 
4 
y 6 
trans. wor 
Fics. 1-A 
hig. I-A: Diegrem shows the skin inetsion 
i } hig. 1-B: exposure of the posterior ilise crest 
nd the tips of the transverse processes of the 
fourth and fitth lumbar vertebrae is shown 
\ Fig. 2: Drawing shows an iliae graft in position 
for fusion from the fourth lumbar to the first 
\ \ sneral vertebrae Note that the graitois in econ 
= tuet with the transverse process ol the tourth 
) lumbar vertebra. The capsule of the facet of the 
. \ third and fourth lumbar vertebrae should be 
j carefully preserved. The graft has been secured 
} with one serew in the base of the transverse 
rr process ol the fifth lumbar vertebra 
a 
adequately with bone. Patients with con- 
genital malformations may have asso- 
\ \ clated neurological anomalies which are 
\ 
; contra-indications to exposure of the spine 
Mie. 2 through posterior incision. Pseudar- 


throsis, particulariy the lumbosacral 
region, remains a problem in spite of modified methods of fusion and improved operative 
technique. Attempts to repair a pseudarthresis are not always successful, and the inei- 
dence of failure inereases with each sue e attempt at repair. The complication of 
wound infection adds to the difficulty of fusion in an environment of devitalized 
and relatively avascular tissues. Tuberculosis involving the posterior elements of the 
spine is difficult to treat surgically, for one Sesitates to attempt a fusion in an aren ol 
tuberculous disease. Problems such as these have led to an Investigation ol the postero- 


lateral region of the spine as a possible area for fusion 
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The posterolateral region of the lumbar and lumbosacral spine, which consists of 
the articular facets, the pars miterartye ularis, and the dorsal aspect of the transverse proc- 
esses, has sufficient bone surtace for the bridging of the vertebrae with bone grafts. The 
surrounding muscles provide a healthy soft-tissue environment, and fusion is further 
favored by the position of the grafts near the center of anteroposterior motion of the 
spinal column 

“Access to this part of the spine is sometimes possible from a mid-line approach by 
making transverse incisions in the fascia of the paraspinal muscles. A more adequate and 


more satisfactory exposure is obtained through the posterolateral incision to be described 


This approach has been used in ten patients presenting difficult: problems in fusion. The 


deseription of the procedure and the discussion of the cases are submitted as a prelimi- 


hary report 
OPERATIVE TECHNIQUI 


The exposure is made through a longitudinal skin incision along the outer border of 
the paraspinal muscles, curving medially at the distal end across the posterior crest of the 
lium. After the lumbothoracie fascia has been divided, the plane of cleavage is established 
between the border of the paraspinal muscles and the fascia overlying the transversus 
abdominis muscle. Phe tips of the transverse processes can be palpated in the depths 
of the wound. At this point, the posterior crest of the ilium is exposed by subperiosteal! 
dissection and is removed almost flush with the sacro-iline joint, sufficient bone being 
taken to provide one or two grafts of the desired length. Removal of the iliac crest facili- 
tutes exposure of the spine. By the retracting of the sacrospinalis toward the mid-line, 


Fig. 3-A 


hig. 3-A: Roentgenogram shows tuberculosis of the upper secral vertebrae and posterior elements 
of the fifth lumber vertebra on the right side. The operative site on the left was free of disease 
hig 3-B: One vear later, laminagrams revealed solid fusion 
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TABLE | 


INDICATIONS FOR POSTEROLATERAL Fusion iN TEN PATIENTS * 


Preview 
Operative Pndieation Original Diagnosi Operation 
4. M | Peeudarthrosis of the fourth fifth Unstable lumbeo 
M. M I Is Pseudarthrosis ot the fifth lumbar and Unstable lumbo- § 
the first sacral vertebrae sacral spine 
Pseudarthrosis of the fourth and fifth Unstable lumbo 
lumbar, of the fifth lumbar and first sacral spine 
sacral 
\I 2S Pseudarthrosis of the fourth fifth Tuberculosis 


vertebrae 
\l Pscudarthrosis of the fourth and fitth Tuberculosis 
lumbar, of the fifth lumbar and first 


sacral vertebrae 


T. \l 2s Pseudarthrosis from the second Tuberculosis 
vertebra to the first sacral vertebra 

\. Il 27 Unstable lumbosseral spine after lam Dise lesion 

J 26 Unstable lumbar spine after laminectomy Dise lesion 

|’ 25 ‘Tuberculosis Of posterior portion of the Neoplasm 
spine 

A. | Tuberculosis of laminae and saero-iliac Tuberculosis of lam- 
joint and sacro-iliac 

joint 


* Five of the patients in this series were from the New York Orthopaedic Hospital, Columbia-Presbyterian 
Medical Center, New York, N.Y 

Four patients were from the Orthopaedie Section, Veterans Administration Hospital, Kingsbridge 
Bronx, New York 

One patient was from the Grasslands Hospital, Valhalla, New York 


tie transverse processes are denuded of their dorsal muscle and ligamentous attachments; 
and the articular facets are exposed by excising the joint capsule. The cartilage is removed 
from the facets and, with an osteotome, the area is leveled down to allow the graft to fit 
snugly against the facet, the pars interarticularis, and the base of the transverse process. 
The facets are then comminuted with a small gouge or osteotome, and bone chips are 
turned up and down from the facet area, upper sacral area, and transverse processes 
The graft, when rotated 90 degrees from its original position on the ilium, fits well against 
the exposed spine and closely follows the lumbosacral angle. The graft may be secured by 
a serew inserted at an angle of 45 degrees into the base of the transverse process at one 
or more levels, depending on the extent of the fusion. Additional ribbons and chips of 
cancellous bone are removed from the ilium and are packed about the graft. The para- 
spinal muscles fall into position over the area of fusion, the wound is closed, and a pres- 
sure dressing is applied 

The indications for the operative procedure in ten patients are shown in Table | 
In two patients with tuberculosis of the posterior elements of the spine, the operation 
was performed as a primary procedure after a diagnostic exploration. In six patients with 
pseudarthrosis at one or more levels, fusion was obtained by means of this method after 
several unsuccessful attempts by means of the posterior approach. In two patients, the 
operation was used to stabilize a structurally defective lumbosacral spine vesulting from 
extensive laminectomy. A total of twenty-four joints were fused. A hemifusion was done 
in nine patients, and in one patient grafts were placed bilaterally through two separate 
incisions. All the patients have been followed for over one year postoperatively; the 
longest follow-up is four years 


THE JOURNAL OF BONE AND JOINT SURGERY 


t 
7 
] 


POSTEROLATERAL FUSION OF THE LUMBAR AND LUMBOSACRAL SPINI 1017 


RESULTS 


There were no wound infections 
these paraspinal incisions. A hematoma 
at the lower end of one meision Was as- 
pirated five davs postoperatively, and 
the wound healed without further com- 
plication. None of the patients has com- 
plained of tender postoperative sears, 

The clinical improvement in nine 
patients has been gratifying. In one pa- 
tient with tuberculosis of the spine and 
sacro-iliae joint, continued bed rest has 
been necessary because of the inability 
to control the tuberculous disease in the 
sacro-iliace Three patients with 
tuberculous spines had been confined to 
bed for six, nine, and eighteen months, 
‘espectively, with pseudarthroses which 
had defied one or more attempts at re- 
pair. These patients became ambulatory 
and were returned to light) work. One 
severely disabled patient was doing het 
own housework after six months. Four 


patients who had severe symptoms he- 


fore the operation have returned to 

Roentgenograms showed that the patient had 
pseudarthrosis the fourth and fifth lumbar 
bending and lifting. One patient mn whom — vertebrae and fifth lumbar and first saeral vertebrae, 
with spondy lolisthesis at both le vels, A nd 
Ing rocntwenogram made one veur alter operation, 
hut is restricted in her activity because pevealed solid fusion 


moderate activity with limitation on 
the fusion was successful is ambulatory 


of a persistent tuberculous abscess 

Sufficient time has not elapsed for definite evaluation of the fusion in all of the 
patients. Surgical exploration, which the author feels is the only certain Bo of de- 
tecting bone fusion in the spine, has not been done and would hardly be vdVisable in these 
patients who have been subjected to so much surgery. Biplane bendpfg roent genograms 
have been made in six patients, and in one a laminagram has been helpful. Six of these 
patients had lumbosacral fusions, and in one the fusion extended from the second lumbar 
vertebra to the sacrum. Five of the lumbosacral fusions are solid Roentgenograms of the 
patient in whom the fusion extended from the second lumbar vertebra to the sacrum re- 
vealed partial absorption of the graft from the level of the second lumbar to the fourth 
lumbar vertebrae. Two of the patients showed questionable mifion on roentgenographie 
examination. Both of these patients, however are asy mptomatif and are doing their usual 
housework. Three patients with tuberculosis of the spine haye not had bending roent- 


re 


renograms made, but in one of these a laminagram reveals a Gonfinusus fusion, 


DISCUSSION 


Exposure of the spine lateral to the articular facets sight to be difficult, if not 
hazardous, because of the excessive bleeding. Anatomically there is no basis for undue 
apprehension in operating in this region, The paravertebral muscles are supplied by small 
branches from the lumbar arteries which enter the muscle mass just lateral to the articular 
facets. These vessels with their accompanying veins are responsible for the brisk bleeding 


one occasionally encounters in exposing the facets in the usual Hibbs fusion. A few fairly 
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large veins are often present in the subcutaneous fat and along the lateral border of the 


paravertebral muscles. No vessels of sufficient size to cause troublesome bleeding were 
seen during the operations in this series 

\ hemifusion was done in nine of these patients. In five patients, the operation was 
In conjunetion with a posterior exploration, and bilateral fusion was thought to entail too 
much surgery. In two patients with tuberculosis of the posterior elements of the spine, a 
wemitusion was necessary, as only one side was free of disease. Bilateral fusion would 
have been preferable; this can be done in some cases at one operation or in two stages. In 
the one bilateral fusion in this group, the operative time was about three and one-half 


hours, and the postoperative course was uneventful. A recent patient who is not included 


in this series had a bilateral fusion as a primary procedure and has had no complications 
either at operation or postoperatively 

No definite postoperative routine has been established for patients of this type, as 
each patient is an individual problem. In two, a plaster-of-Paris spica was applied for 
postoperative immobilization; and in eight, either a spinal brace or a re-enforced corset 
was used. The average period of postoperative recumbency was eight weeks, and a brace 


or corset Was worn for a minimum of six months. 


SIMPLIFIED LATERAL-VIEW 


DURING 


CASSETTE 
HIP-NATLING 


HOLDER FOR Usk 


WILTBERGER, M.D., COLUMBUS, OHLO 


From the Department of Surgery, Section of Orthopaedic Surgery, The College of Medicine, 


Ohio State Universit / 


uv. Columbus 


Phe holding of the X-ray cassette when the lateral exposure required in the hip- 


nailing procedure is taken has always been regarded as a hazardous chore. Rowe! has 
shown that the person holding the cassette for the taking of the lateral view during the 
average hip-nailing receives three times the daily dose in roentgen units considered safe 
by the Atomic Energy Commission 

Several lateral-view cassette holders have been developed recently which make it no 
longer necessary for a person to hold the cassette and to risk overexposure to roentgen 
rays. The purpose of this short paper is to introduce a very simple and inexpensive cassette 
holder which has been used with satisfaction for several months 

Phe lateral-view cassette holder (Figs. | and 2) is merely two metal C clamps welded 
together at right angles, with the addition of a piece of round metal, three-eighths of an 
inch in thiekness, welded to the lowe Jaw ol the cassette-holding C clamp (Fig. ta) 
This is to compensate for the offset caused by the depressed posterior aspect of most 
X-ray cassettes 


PECHNIQU! 


In the using of this simplified lateral-view cassette holder, the C clamp holds the 
cassette with more stability if the patient is positioned as far to the opposite side of the 
fracture table as is practical. The C clamp will then grip the cassette as far laterally as 


possible on the affected side (Fig. 2). 
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Fig. 1: The simplified lateral-view cassette 
holder is shown, A indicates the added piece of 
round metal, three-eighths of an inch in thiek- 
ness, Which compensates for the offset caused by 
the depressed posterior aspect ol the x-ray 
cassette 

Fig. 2: The simplified lateral-view cassette 
holder is shown in place holding the cassette for 
the making of the post-reduction x-ray. (The 
cassette is shown before the application of the 
sterile drapes Fia. 2 


After the post-reduction x-rays have been taken, the C-clamp holder is sterilized and 
placed on the fracture table over the sterile drapes. All other lateral views are taken by 
dropping the non-sterile cassette into a sterile Mayo stand cover before the placing of 
the cassette in the sterile C-clamp holder 


CONCLUSIONS 


This simplified C-clamp holder has the following desirable attributes: 
1. It may be used with facility because of its mechanical simplicity; 
2. It is easy to sterilize; 


9 
3. It is possible to maintain good sterile technique throughout the procedure ; 
4. It is durable; 


5. It is inexpensive, for the parts may be purchased for a nominal sum at any good 
hardware store; 

6. It is easy to make, for it requires only that the parts be welded together in two 
places. 


1. Rowr, ©. A.: The Danger of Exposure to X-Rays by the “Blind-Nailing” Technique. J. Bone and 
Joint Surg., 33-A: 967, Oct. L951 
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REPORT OF A TOUR OF CONSULTATION TO PHE MEDICAL 
INSTALLATIONS OF THE FAR BAST COMMAND * 


BY MATHER CLEVELAND, M.D., NEW YORK, N.Y 


This consultant reviewed the reports of the other consultants who were sent to the Far Kast Command, 
which have been circulated by the Society of Medical Consultants. Certain questions were raised, some of 
which may be answered partially here. Any given consultant can only report on the situation as it existed 


at the time of his relatively brief visit. The tour described herein extended from April 5 to May 22, 1953 


Vobilit jo} {rn Hlo pital 


The Korean War had for many months had a stabilized front without movement forward or back. On 
this account, forward hospitals might seem to have lost their mobilitv. However, the mobile Army surgical 
hospitals had just completed a practice forward move, without interruption of service, and had then resumed 
their former sites. No Army hospital at any time ean possess and keep enough vehicles immobilized and 


ready to move it instantly 


Reqular Army Medical Officers in the Far Kast 


One consultant observed recently that the percentage of medical officers who were of the Regular Army 
was only 3 per cent. He may have been misinformed or misquoted. The total number of medical officers in 
the United States Army was 5,734 as of March 16, 1955. Of these, 1,759, or 31 per cent., were tegular Army 
officers 

In the Far Mast Command there were, for the period of this report, 1,083 medical officers. From October 
1952 through February 1953, there were from 163 to 168 regular Army medical officers, o1 approximately 15 
per cent. of the total 

Since a very high percentage of the Regular Army medical officers are of fie ld grade, there are a limited 
number of jobs available in the theater of operations for officers of their rank, There can be no question 
that the elements of military surgery and medicine are best learned in an active theater of operations and 


it is to be hoped that every medical officer who expects to make his career in the Medical Corps of the Army 
will be given the privilege of serving overseas when there is action It is a priceless opportunity to learn 


and should not be considered in any other light 


Previous 7 aiming of O thopaedu Pre jeor n the Theate 


There were approximately thirty-eight medical officers with an M.O.S. (Medical Officers Specialists’ 
rating of 3153 (orthopaedic surgeon). Five of these officers are diplomates of The American Board of Ortho- 
paedic Surgery. Twenty of them have completed or practically completed their training and most of these 
will. in time. be eligible to take Part LE of the examination given by The American Board of Orthopaedic 
surgery 

From September 1950, this theater has been extremely fortunate to have had the services of Col. Oral 
Bolibaugh, a thoroughly trained Regular Army orthopaedic surgeon who has had long experience, from 1917 
to this date. in the treatment of battle casualties. Col. Bolibaugh has been able to supervise the younger 
and less experienced orthopaedic surgeons almost since the onset of the Korean War. This fact is, in no 
small measure, responsible for the almost uniformly exeellent care which has been afforded to those of our 
battle casualties with wounds involving bones and joints 

At the present time there are, in all probability, an adequate number of orthopaedic surgeons in the 


theater: but, with rotation of personnel. there will be a continuing demand for trained officers in this specialty. 


Blood oqram 


At the Sixth Army Medical Depot in Yong Dong Po, blood arrives from the Zone of the Interior within 
v, 240 units arrive daily and SOO to 1,400 units sre 


five to seven days after it has been withdrawn, Automati al 
kept on hand approximate! four days supply Tokvo keeps 100 to TOO units on hand, two days’ supply. 

Blood is drawn in Japan, in part from Japanese civilian donors. No out-dated blood is issued, but blood 
approaching its date-line is issued to the Republie of Korea Army Medical Department and to Korean civilian 
hospitals. There seems to be no likelihood at present of instituting a Korean blood program 

No unusual reactions from administration of blood that is approaching or past its date-line have been 
reported, although there is inevitably 50 per cent. of the blood received which approaches date-line, having 
been kept as surplus because of possible need if fighting flares up. There is no actual waste, since our allies, 


the Koreans. use it with great benefit to their wounded 
*Submitted to the Surgeon General, United States Army 
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I was told that transportation by jeep caused no deterioration of the blood, Blood is available at battal- 
ion aid stations by to the clearing station on an basis 

It seemed almost incredible that blood from New York or Boston could be in Korea five to seven days 
titer it had been withdrawn, This blood program is one in whieh the Red Cross and the Army Medieal Corps 
may justifiably take great price y 

On reporting to Fighth Army Headquarters, Col, Bolibaugh and met Gen. Holmes Gann, Kighth Army 
Surgeon, who assigned Col. John Kemp Davis Surgical Consultant, highth Army, to conduct us to various 
Army medical installations. Col. Davis arranged « profitable and expeditious trip 


Korean Vedical Oflice rs 


At Ninth Corps Headquarters, the Korean medical officers were holding a meeting where this con- 
sultant spoke on the care of battle casualties involving bones and joints 

\ very important duty which our medical officers have assumed is the training of Republic of Korea 
medical officers and civilian doctors. Korean medical schools have been badly disorganized by the War. 
Many of our medical officers are acting as teachers in these Korean medical schools. In the United States 
Army hospitals situated in the Korean Communications Zone, some forty-seven six-month residencies have 
been instituted for medical officers of the Republic of Korea Army 

The Korean Medical Field Service School is, on paper, a replica of our United States Army Medical 
Field [Service School, The training required for Korean civilian nurses is two \ears. [t is interesting to note 
that Ienglish is now required for all Japanese and Korean schools of every sort 

From the Ninth Corps, Cel. Davis took us to the 46th and 44th Army Surgical Hospitals and then to 
the Evacuation Hospital 


UNirep Srares Army Mepican Corrs PROCEDURE IN THE Far bast 


The holding policy for the wounded in the Far East Command is exactly analogous to that in the 
Kuropean Theater in World War IL, so it is easy to follow. Any United States casualty who cannot be 
returned to duty within a period of 120 days is returned to the Zone of the Interior at a time appropriate 
to the wound or injury sustained and the reparative treatment required. The evacuation from the Army 
area to the Zone of Communications is as prompt as possible. Only the seriously wounded, such as men with 
abdominal or chest wounds, or those who have bad arterial repairs, are retained in the small Army surgical 
hospitals until evacuation will not endanger life or limb 

Those wounded who might return to duty within thirtv days are evacuated to the Korean Communica- 
tions Zone, as are all Korean casualties. Those wounded who require a longer convalescence or those who 
will certainly be returned to the Zone of the Interior 


are evacuated to Japan. A fairly sizable number of 
United Nations casualties other than United States troops are returned to our hospitals in Japan for repara- 
tive and alse definitive surgical treatment 

I was assured that the load of casualties at the time of my visit was light but, nevertheless, I saw ap- 
proximately 600 United States casualties on the orthopaedic services in our Communications Zone hospitals; 
approximately thirty of them, rather seriously wounded, were in two small sixty-bed Army surgical hospitals 
In addition, one hospital visited held approximately 300 wounded of the Korean Service Corps and Far East 
Liaison Detachment. One prisoner-of-war enclosure visited held some sixty-five casualties with orthopaedic 
wounds 

Just as we reached Korea, there was sharp action at the front which resulted ina considerable number of 
ensualties. A few days later another local action again resulted in the arrival of a number of serious casualties 
at the Army surgical hospital which | was visiting at the time 

The majority of the wounds which I saw were due to mortar fire and many were multiple. Under ordinary 
circumstances, of the wounded who survive to reach hospitals, 70 to 75 per cent. have wounds of the extremi- 
ties. The use of the body armor has changed this ratio by reducing the number of abdominal and chest 
wounds, so that extremity wounds may total approximately 90 per cent. The soldiers are very ready and 
anxious to wear the vest, which protects them against any missile with a velocity below 1,300 feet per second. 

The over-all mortality among the wounded arriving at hospitals in the theater is said to be from 1.9 
to 2.5 per cent. This is a distinct improvement over that in World War IL. There are definitely acknowledged 
reasons for this, as follows: 

1. The surgical principles found to be sound in World War [LT have been meticulously followed from the 
time some semblance of order was established, within a month or two after the War began 


2. The front is now stabilized and the confusion of surging battle lines and moving hospitals does not exist 


3. There is rapid evacuation by helicopter of the seriously wounded, allowing an average time of two 
to three hours between wounding and resuscitation with initial surgical treatment. There are, of course, 
tragic exceptions to this when the tactical situation will not allow rescue of the wounded. The helicopter 
will bring the wounded from the battalion aid station to the surgical hospital in a matter of fifteen to twenty 
minutes, whereas an ambulance ride between the same points would consume up to three hours over very 
rough roads. One has to ride in a helicopter to appreciate what it means in the rapid evacuation of our 
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wounded, Control of the air is presumably essential to the use of this type of transport, and on occasions its 
flight is prevented by weather 

\ surgical research team is studying the response of the body to severe injury through the complete 
records on SOO seriously wounded, selected trom some 4,500 wounded who have passed through the Army 
urgical hospital where the research teams ts stationed The restlts of these studies on trauma. of disseminated 
to all medical officer wre certain to improve the care of the wounded 

The Army surgical hospital is now a sixty-bed hospital whereas formerly it had 200 beds. Medical 
patients are rarely sent there, bemg evacuated to the rear. Only the seriously wounded, with abdominal and 
chest wounds, and those requiring arterial repair are kept non-evacuable at this level for over a day or so 
The men who have had arterial repairs are kept for ten days 

The personnel of each of these sixty-bed hospitals consists of approximately fourteen medical officers, 
fourteen nurses Gineluding two anaesthetists), and ninety-nine enlisted men. At the time of our arrival at the 
16th Army Surgical Hospital, under the command of Lt. Col. George Haves, there were only eight patients 
Four casualties were admitted during the night and six more the next afternoon. All of these arrived in good 
condition, All of the last six had been wounded by mortar fire. Four had been evacuated by helicopter from 
the battalion aid station, arriving two and one-quarter hours after being wounded. The average time of 
arrival is said to be about three and one-half hours after the wound was sustained 

In all hospitals visited, the peak load of battle casualties in the past year was reached in October 1952. 
In Mareh 19535 the load was said to have been very light. At the 46th Army Hospital in January 1953, there 
were 277 patients requiring operative surgery. A high percentage of these had tractures. There were fourteen 
with battle wounds of the chest and twenty-eight with wounds of the trunk. Seven peripheral nerve lesions 
were noted, and six vascular lesions, three brachial, two popliteal, and one femoral artery — which were re 
paired by anastomosis, suture, or vein graft 

At this 46th Army Tbospital Thad the opportunity to spend part of an evening with Capt. John Howard, 
who is head of the research team His successor Maj Curtis Artz, was also there The | roblem under study 
is the response of the human body to injury. These studies will be fully reported in time. Here are a few 
of Capt. Lloward’s observations 

Irreversible shock in the absence of continued hemorrhage and wounds of the central nervous system 
is never seen before anaesthesia, The amount of blood required to resuscitate a wounded soldier is a good 
indication of the possibility of successful resuscitation, Patients with abdominal wounds and zero blood 
pressure who require over fifteen pints of blood will show LOO per cent. mortality, while of those with wounds 
in the extremities the mortality is only 12.5 per cent. Renal failure is much less apt to occur in patients 
with extremity wounds. Capt. Howard told of three patients, each of whom had received forty-two pints of 
blood in twenty-four hours, with two surviving 

Morphine, demerol, and sodium pentothal should be used sparingly and with eaution. The syrettes of 0.5 

grain milligrams) ol morphine constitute an overdose in many Maun putients with wounds ol 
soft tissue have little or no pain and require no sedative 

Fat embolism is not a frequent or important complication of wounding 

Gas Gangrene: During eighteen months with 4,500 wounded under observation, Capt. Howard has 
seen only six cases of this complication, with but one death which occurred in a patient who also had 
renal faihure 

Irlerial Anastomosis or Suture: This attempt to salvage an avascular extremity is extremely interesting 
and rewarding. [It is a meticulous, time-consuming technical procedure requiring two to three hours, Lt. Col 
Carl Hughes who is, | believe, correlating the results, has done thirty-six of these repairs with five failures, 
while over 300 have been done in the theater. Capt. Howard observed that the failures increase rapidly if 
over ten hours elapse between wounding and repair of the vessel. These patients are kept under observation 
for ten days in the hospital where the repair is done. The success of these operative procedures was said to 
be as high as S$ per cent. and even higher in the Army area. Not all the apparent successes in the Army area 
remain in that status in hospitals in Japan. The real test of this type of surgery lies in popliteal-artery repairs 
If 50 to 70 per ceut. of those with such wounds escape amputation, it will mean another surgical achievement 
of great significance. It was noted that in the hospitals in Japan, popliteal-artery repairs with severe com- 
pound fractures of the femur showed a significant increase in failures, perhaps 50 per cent. Failure in one 
or two instances was due to infection, apparently from an originally incomplete débridement. The surgeons 
doing these arterial repairs cannot afford to neglect the other damaged soft tissues 

At the 44th Army Hospital there had been forty-nine admissions on the previous day, forty-four of 
which were battle casualties, including six with abdominal wounds, one neurosurgical patient, and twenty 
to thirty patients with compound fractures. Ten of these patients were seriously wounded. Forty-two 
operations had been performed, Some of these men had been trapped in an outpost and had not arrived until 
eight hours after being wounded. In the action from which these wounded came there were approximately 
seventy-seven wounded and seventeen killed. The ten seriously wounded were equally divided between 
South Korean and United States troops. Most of them had multiple wounds. One soldier with a traumatic 


amputation of the left leg, an abdominal wound, and a compound fracture of the right humerus died 
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twenty-four hours after operation with zero blood pressure. The others who were severely wounded were 
expected to survive. The surgical care given these wounded was superior. The circular plaster-of-Paris splints 
applied in this Army hospital were properly split or divided prior to evacuation of the patient. This is 
the only safe way to evacuate a patient with a recent cc:apound fracture 

Lt. Col. M. H. Pearson, Commanding Officer of the 44th Army Hospital, said that the monthly admis- 
sions to the hospital average 600, of whom approximately 420 require surgery. There are monthly averages of 
150 compound fractures of the long bones, eight to ten arterial repairs, and sixteen major amputations, 

The morning census in this hospital was forty-six and the afternoon census was twenty; this is an index 
of the rapidity of evacuation of the slightly wounded or sick 

While at this hospital, I visited the First and Third Battalion Aid Stations of the Seventh Infantry 
Regiment, Third Division. These were well organized and well supplied with splint» and all medical supplies 
Each aid station has three litter-jeeps, each of which carries two wounded on litters. There is occasional 
need for whole blood at the aid station, and the battalion surgeon may have to go forward to the advance 
station to administer it as an emergency life-saving procedure. I learned that this blood must be obtained 
from the clearing station on demand because the aid station has no storage facilities. Both of these aid sta- 
tions were in well constructed bunkers in the lee of a steep hill We reached them by helicopter, which is the 
means of evacuating the seriously wounded. 

We went by plane from the 44th Army Hospital to the 121st Evacuation Hospital. Through this hospital 
went all the American and other United Nations returned prisoners of war, except Iworean, a total of TSS at 
this time. The Chief of Medical Service, Capt. Donald Fusia, who had seen all of them, made the following 
observations: 

1. The commonest disability was the extremity wound with compound fracture. Very few of these pa- 
tients had had original wound surgery such as that which we now consider basic. Fifteen to eighteen patients 
showed persisting bone infection. Later in the Tokvo Army Hospital, no Instance was noted of a compound 
fracture of the femur. Those with this common war injury either failed to survive or returned as amputees 

2. There were twelve cases of pulmonary tuberculosis diagnosed by roentgenogram 

3. All of the returned prisoners were considered to be undernourished. There were none who had not 
lost weight, some of them 25 to 40 per cent. of their body weight. Feeding varied in different prisoner-of-war 
camps, and the situation improved somewhat early in L951 

t. There were a good many peripheral-nerve injuries among the wounded returned 

fh. One returned officer stated that there had been six American medical officers at his camp but they 
had not been allowed to treat our soldiers. Treatment was carried out by Chinese doctors, whose professional 
skill, in the opinion of the returned officer, was about at the level of that of our enlisted medical personnel 

6. All ef the returned prisoners of war had had dysentery at some time 

7. The returnees felt that some of their number may have been converted to Communism. This matter 
of indoctrination of our prisoner-of-war personnel was originally considered top secret, but within one week it 
was spread through the daily and weekly press, so that even a surgicol consultant might mention it casually 

The only two remaining returned prisoners of war were a very sick diabetie and a man with advanced 
pulmonary tuberculosis. The soldier with diabetes was a Second Division Infantry man, who came in at 
Inchon and was captured at the Yalu River. He lived mostly on potatoes and rice. He said that of the orig- 
inal group of 3,000 who were captured, only 1,200 survived the march, He had not received insulin, although 
he had been told by the Chinese doctor that it had been ordered, This soldier had a blood sugar of 300 
on arrival at this Hospital. The soldier with advanced pulmonary tuberculosis was also from the Second 
Division. He said he had lived on sorghum and beans for one and one-half years, and then finally he had 
received a little pork He had been sick for ten months and had been kept in bed, because the Chinese were 
afraid of contagion. He is said to have received fifty to sixty doses of streptomycin 

The 12tst Evacuation Hospital had 345 patients at this time, and three quarters of these were surgical 
There were very few orthopaedic casualties at the time. The holding time at this point ts only five to ten 
davs. There is a great deal of the station hospital type ol work predominate lv knee and back disabilities. 
These were discussed freely with the orthopaedic staff. In time of stress in the forward hospitals, many of 
the wounded are evacuated to this Hospital for initial surgery, A considerable number of arterial repairs have 


been done here 


Korean Communications Zone 


In the Korean Communications Zone, we visited the 2Ist and 25th Station Hospitals, the 17 1st Station 
the Mth Field Hospital, and the Republic ot Korea prosthetic-appliance shop 

The 21st and 25th Station Hospitals at Pusan and ‘Taegu, respectively, treat United States Army pet 
onnel, for the most part, mainly the wounded and injured who it is hoped will be returned to duty. Tn 
both these hospitals there are clinies where knee and back disabilities are reviewed. A recent severe action 
at the front (Pork Chop Hill) had resulted in a good many battle casualties being admitted to the two hospi 
tals. Due to the fact that the 12Ist Evacuation Hospital had to be cleared to receive the repatriated prisoners 


of war, a good many of the wounded either by-passed this hospital or were evacuated from it into the Norean 
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Communications Zone Hospitals Over 50 per cent, ol the patients in these Korean Zone Hospitals are re 
turned to duty within the thirty-day holding period 

One ol these two hospitals reported that in 1952, 2.311 battle casualties were received. | ighty-six per cent 
of the wounds were eaused by shell fragments; only 7 per cent. were due to small arms fire: 7 per cent 
were miscellaneous wounds including burns. The patients in the Korean Communications Zone were intelli 
gently handled and tne personnel assigned to their treatment seemed well informed and able to handle then 
problems, Occasionally they have had to do emergeney surgery which would normally be done in the Army 
area. Wounded who have had to be sent back to the Korean ¢ ommunications Zone for débridement although 
late from the standpoint of optimum resuits, have done well. Even though as long as thirty-six hours has 
elapsed alter wounding, at one of these hospitals only one case of gas bacillus infection was noted in five 


months, among 470 wounded. This patient recovered with an adequate second débridement 


Hospital un the Japan Zone of Communication 


In Japan, this consultant visited all of the Army hospitals which were handling battle casualties. a 
Naval hospital, and one Air Foree hospital. These Army hospitals were the Tokyo Army Hospital, the 
Yokohama Army Hospital, the 343rd General Hospital, all in the Tokyo Area: the 279th General Hospital 
the $82nd General Hospital, and the Osaka Army Hospital, in the Osaka area; in the Fukuoka area. the 
Army Hospital Unit 8162 United States Army Hospital Fukuoka, and finally the 141st General Hospital, 
Hakota 

At the time of this visit, from a medical standpoint, the War was surgical. Surgical admissions and census 
on the surgical wards far exceeded medical. This situation reflects great credit on the Medical ¢ ‘orps of the 
Army for minimizing sickness and preve sting epidemic disease in a terrain where human exereta abounds. 
and for thus maintaining the fighting seo ngth of our troops 

The orthopaedic census at these Army hospitals varied from twenty to 300 patients with an average of 
126 pt? hospital. In most instances every patient was seen. This entailed extensive ward rounds and a good 
deal of discussion with the medical officers in charge. Battle casualties on these orthopaedic services were 30 
to WO) per cent. of the total number of patients 

Closure of wounds by suture or skin graft was almost universally satisfactory. In a few instances both 
Col. Bolibaugh and I felt. that too much time had been allowed to elapse before closure was atte mpted. The 
officers who did the closures at this level felt that for the most part the primary surgery at the Army hospitals 
was well done | xceptions to the rule of course, oecurred espe dally when ine xperienced replacements 
took the job over from officers who were rotated home. It was said that in most instances at the time of 
closure of the wound, it was necessary to do a secondary débridement. One chief of an orthopaedic section 
stated that 70 to SO per cent, ot the closures of wounds over compound fractures were successful on the first 
Attempt The compound fractures which posed the greatest proble m in closure were those of the distal por 
tion of the tibia, where, in some instances, it seemed almost impossible to cover the exposed bone except by 
pedicle grafts. Several of those seen will probably come to amputation 

Wounds Involving Joints: It was particularly striking to see how routinely these wounds. which are 
most numerous at the knee, had been treated by an ade quate early débridement with closure of the capsule 
The delayed primary closure of the skin was done in these hospitals and early motion was started 

Skeletal traction was always used initially in the immobilization of compound fractures of the femur 


1. It was occasionally utilized for compound fractures of other long bones 


and was very effectively employe 
In some instances, skeletal traction through the first metacarpal bone was emploved successfully in compound 
fractures of the forearm 

Intramedullary Fixation of ¢ ompound Fractures: This procedure was outside of our ¢ xperience in World 
War I, and T must say that T approached it with some skepticism. IT am frank to admit that, after seeing 
a good many cases in which it was employed, [ believe it is a valuable method of treatment if it 
is intelligently used, and it is being so used at present in the Far East 

Intramedullary fixation is utilized for the femur, only occasionally for the tibia, and at times for the 
humerus and for forearm fractures. In the great majority of instances it is employed after the wounds have 
been closed and healed. One chief of orthopaedic service, Col. Jeffress at the Tokvo Army Hospital, had in- 
serted the intramedullary nail in forty compound fractures of the femur after healing of the wound, and in 
four fractures prior to healing. Comdr. Friend, United States Navy, at the Yokosuka Hospital had utilized 
the intramedullary nail in thirty-eight or thirty-nine compound fractures of the femur, in many instances 
before healing of the wound. Wound infeetion or “abscesses”? deve loped in six instances but, with incision 
healing supervened. In most instances these intramedullary fixations were done after wound healing and 
results in the patients seen were extremely satisfactory. Several soldiers and a sailor were walking, bearing 


fter each bad been treated by insertion of an intramedullary nail into a 


weight with crutches, one month : 
femur shatte red by gunshot. The alwoment of the fractured fragments was excellent and callus formation 
Was rapid 

Amputations: The amputees returned to the hospitals in the Japan Zone of Communications almost in 


variably had had the cireular type of amputation with adequate skin traction during evacuation: this traction 


OF BONI JOINT SURGERY 


rit AND 


JOURNAL 


i 


REPORT OF A TOUR OF CONSULTATION 1025 


was continued in the hospitals If the initial amputation has been done by personnel other than that of the 
United States, it may be returned closed at an elective site. This hisapope ns very infrequently and has not, I 
believe, been disastrous. The United States Army amputees are promptly returned to the Zone of the Interior 
with continued skin traction. The United Nations wounded, other than Korean and United States Army 


personnel, who are admitted to the Tokyo Army Hospital have re An puhation at elective sites and, il possible, 


prostheses are obtained. | was told that a Symes prosthesis could be produced by a Japanese bracemaker for 


thirty-five dollars, and a below-the-knee or above-the-knee prosthesis for seventy-five dollars 
Frostbite: Although | saw no cases of frostbite on this visit, T had seen many of them returned from this 
theater to the Zone of the Interior in 1950 and 1951. The incidence had dramatically declined as follows: 


June 1950 to 1L951-5.000 
June L951 to 1952-1,000 
June 1952 to 1953 250 
Those cases occurring in 1952-1953 were much less severe. Most of the serious frosthites that this con- 
sultant has seen in the Zone of the Interior occurred in the wounded with somewhat impaired circulation in 
an extremity, who lay out in the cold unavoidably or who had had to be transported long distances in the 
cold, also unavoidably 
Arterial Repairs: As was previously indicated, this is a truly great advance in wound surgery. Col. 
Zipperman ot the I41st General Hospital stated that of 132 arterial repairs done in nine months of 1952, 
77 per cent. were successful in Korea and Japan. Arterial repairs associated with compound fractures are 
seen on the orthopaedic service, and failure may occur in these severely wounded cases if jagged bone frag- 
ments erode the repaired artery. Since secondary hemorrhage is always to be feared and should be provided 
for, it is the feeling of this consultant that a tourniquet should always be at the bedside of such a patient. 
This practice was not invariably followed 
Disposition of Patients: One hospital in Japan reported the following disposition of 2,631 patients re- 
turned from Korea: 
Vo. Per cent 
Returned to the Zone of the Interior by air 50S 22.8 
feturned to the Zone of the Interior by water 16 
Transferred to other hospitals dD 
feturned to duty SOS 


Transferred to convalescent hospital, to return to duty later 1.004 


2.6351 100.0 


From this particul: r hospital only 23 per cent, ot the purtients were re turned to the Zone of the Interior, 
while approximately 74.5 per cent. were returned to duty in the theater within the 120-day holding period 
In the Korean Communications Zone, at the 125th Station Hospital this consultant was told that 50.4 
per cent. of the surgical patients were returned to duty, while 49.6 per cent. were evacuated to Japan. This 


was accomplished presumably within the thirty-day holding period 


Korean Sick and Wounded 


The United States Army Medieal Corps has, as previously indicated, been instrumental in training 
Korean Army medical officers in administration of their Medical Department and in the care of the sick 
and wounded. In addition to this, our Army Medical Corps provides actual care for a considerable number 
of Korean battle casualties injured and sick among the Korean Service Corps, Korean troops with the 
United States Army, and the Far East Liaison Detachment. The I7 1st Station Hospital is practically limited 
to care of Korean personnel, There were 375 patients on the orthopaedic wards of this hospital. Ninety-five 
per cent. of these were battle casualties or injuries. | was told that an estimated LO per cent, of Korean 
Army personnel had pulmonary tuberculosis and that the disease must therefore be much more prevalent 
in the civilian population. Among the wounded Koreans I saw six cases of tuberculosis of the spine, and I 
wis told that they had recentiv had two cases of tuberculosis of the ankle joint and two of the hip joint 
Since surgical care for these Koreans must be provided up to and including the definitive stage, arthrodeses 
were performed on spine, ankle, and hip The eare of battle casualties was of the definitive type, also, 
elective amputations, bone grafts, and all sorts of reconstructive surgical procedures. This particular Hospital 
in the Korean Communications Zone requires well trained officer personnel and it affords an unusual opportu- 


nity to learn all phases of war surgery. The work observed was almost uniformly superior 


Prosthetu Appliance s for Korean 


I visited thre shop Pu in where ; mall States Army medial detac hi 
| 

ment of one officer (Maj. John Butehkosky) and three enlisted men are supervising and ‘training a sizable 

group of Korean enlisted men in the manufacturing of braces and prosthetic appliances. In a nine-month 


period the ' made 1,200. There was, at the time of my visit, a backlog of 5,000 Korean amputees needing 
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prostheses. | was told that with Korean labor and United States supplies, prostheses were furnished at the 


following approximate cost 


Lower Extremit pper Extremity 
Jelow-the-knee, 825 00 Below-the-elbow & 85 00 including Derrance hook 
Above-the-knee, 865 00-75.00 \bove-the-elbow $100 and Becker hand 


Care of Battle Casualties and Inj ws among Prisoners of War 


I visited the Lith Field Hospital in Pusan where some of our wounded and sick prisoners of war are treated. 
Due to weather and the exe hearing ol prisoners, we were unable to visit Koje 

At the Lith Pield Hospital, there were approximately 130 orthopaedic patients. A considerable number 
had recently been repatriated. There were a considerable number of amputees. The incidence of infeetion in 
ompound tractures is higher among these wounded prisoners of war because of the unavoidable delays be- 
tween wounding, capture, and admission to the hospital. There were, at one time, 120 cases of tetanus among 
these prisoner-of-war wounded, but at the time of this visit there was none. There were some twenty cases 
of bone and joint tuberculosis. Ward rounds were made at this prisoner-of-war hospital. The few recent battle 
casualties seen had been well handled. Definitive reconstructive surgery is done on these wounded if they 
will submit to it. T was told that some ‘hard-core’? Communists had refused to allow surgery to be done on 
themselves and that there were known instances where prisoners of war who had submitted to surgical treat- 
ment had been killed by their fellow-prisoners. Discipline among the prisoners of war at this time was said to 


he good 


Hawan 


I reached Honolulu on my return trip on May 6 at 7:30 in the evening and remained there approxi- 
mately two weeks “at no expense to the government” according to my orders 

On May & 1 visited Tripler Army Hospital, under the command of Col. Thomas J. Hartford, where I 
gave a talk on the care of battle casualties involving bones and joints. This Hospital has a capacity of 
1,500 beds and had a census at the time of this visit of 1,000 patients. There were 411 surgical patients, and 
of these, IS4 were orthopaedic. The transient patients on their way home to the Zone of the Interior are 
seen by the orthopaedic surgeon only on a consultation basis. The battle casualties remaining there in the 
Hospital are those who live in the Territory of Hawaii. This Hospital is also used for the Veterans Adminis- 
tration of the Territory, which has the use of IS5 beds, and the Publie Health Service, which has fifty beds 


This Hospital for transient casualties returned from the Far East has handled the following admissions: 


1950, five months: 14.000, of whom 46 per cent. were battle casualties 
1Q51, first six months: 12.000 or more battle casualties 

IQ51, second six months: 10,000 or more battle casualties: 

1952, entire vear: 13,500 battle casualties 


1953, first five months: 1000 per month battle casualties (approximately 


The personnel of this Hospital consists of sixty United States Army medical officers, 75 per cent. of 
Whom belong to the Regular Army Medical Corps, and twelve Naval Medical Corps officers 

Ward rounds were made, and most of the problem cases were seen. There were two serious bone defects 
of the tibia seen and discussed with the Staff. Treatment was suggested and the prognosis in each case was 
guarded. Bone-grafting should be tried; amputation may be necessary. The treatment of orthopaedic pa- 


tients in this Hospital is superior 
SUMMARY 


My visit was entirely devoted to observing the care of our United States Army wounded and of those 
of our allies who were eared for in our United States Army Hospitals. During this tour, complete ward rounds 
were made on the orthopaedic service or section in practically every hospital visited, and in each instance 
there was informal discussion of the problems involved. Formal talks, illustrated with slides, on the treatment 
of battle easualties with wounds involving bones and joints were given at some twelve medical installations 
On one oceasion, at the 17 1st Station Hospital, where there were 710 Korean patients, | spoke on the treat- 
ment of bone and joint tuberculosis, At every hospital or medical installation we encountered courtesy and 
Interest 

IT was indeed proud to jieet and associate with the medical officers, nurses, and other personnel of the 
Far Kast. It is not possible te acknow ledge by name all the members of our medical department who are 
doing splendid work un that theater. Sinee | have spent over five years of my professional life in the service 
of the United States Army Medical Corps in two wars, it was a great satisfaction to see the smooth, ef 
ficient, and intelligent ope ration in the care of the sick and wounded of the Far Hast 

The few suggestions, such as earlier actempts to close wounds in some instances, and the provision of a 


tourniquet at the bedside of the arterial-repair patient, have been embodied in the report 
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THE AMERICAN ORTHOPAEDIC ASSOCIATION 


Merring, 1953 


The Annual Meeting of The American Orthopaedic Association was held on June 20, 30, July Lb, and 2 


at The Homestead, Hot Springs, Virginia, under the presidency of Dr. James A. Dickson. The attendanes 


was one of the largest, there being present about 400 orthopaedic surgeons and their wives. Among the many 


distinguished guests were Prof. Bryan MeFarland of Liverpool and Prof. R. Merle d'Aubigné of Paris 


It has been six years since the Association last met at Hot Springs —a welcome return to congenial and hos- 


pitable surroundings. The scientific program was excellent, the social activities seemed especially gay, and 


the meeting Was an outstanding success 


The Scientific Sessions began on Monday afternoon, June 29, and were continued throughout the morn- 


ings of Tuesday and Wednesday, and part of Thursday morning. It is notable that the presentations at this 


meeting were, in the main, extremely well done. One cannot but remark, however, how few contributors to 


our national orthopaedic and other surgical programs present their work extemporancously. When we find 


extemporaneous presentation, as at this meeting, it seems remarkable. Few of us speak without seript; fewer 


still without notes. Most surgeons in this country read their papers and can do so with sufficient clarity. and 


forcefulness to carry conviction. Yet the evidence is that the speaker who makes his contribution extempo 


raneously is far more effective and very much more considerate of his audience, When well done, extempora- 


neous speaking conveys a mark of distinction, although the price for the speaker in terms of mental anguish 


may be high 


Summaries of the papers presented at the Scientific Sessions follow, 


Monpay, JUNE 29 


Lateral Approaches lo the Knee by Releasing the Lateral Ligaments from the Femoral Cond jles. Dr. Orvo 


kk, AUPRANE ! presented a surgical approach to the knee which involves a release of the collateral ligaments 


This he feels is helpful in order to visualize better the posterior portion of the meniscus and to facilitate its 


removal, In some instances, the postoperative convalescence was slightly prolonged. He had used. the 


apm oach in eases of meniscal PAyUry and loose bodies in the posterior compartment especially in “tight” 


bones, for the past ten years and had become convinced of its superiority as an approach in his hands for 


these particular conditions. The ultimate stability of the knee is not jeopardized. He stressed the need for a 


careful repair of the ligaments and pointed out that a complete release is not always necessary. The genera! 


advantage of the approach is the possibility of extending the exposure when necessary by releasing the 


medial or lateral ligaments, prov ided that the incision has been prope rly placed in the beginning. It seems 


reasonable that this surgical approach would have a Jimited although definite use, particularly in patients 


in whom the posterior portion of the meniscus needs visualization and careful total removal. There is ne 


doubt that the approaches are greatly widened by the activity of these ligaments as was convineingly shown 


in the moving picture presented 


In discussing the approach presented by Dr. Aufrane, Dr. H. Page Mavek 2 considered this a very 


sutistactory exposure in properly selected cases. Dr. Cuartes W. Preapnopy *, however, emphasized the im- 


portance of a general utility incision to allow adequate exploration 


Stapling of the Vertebral Bodies in the Treatment oa Scoliosis. Dr. ALAN Dek. Surru 7. Dre. Wittsam 
VON Lackum®, and Dr. Ropert Wyiie ® gave a preliminary report on three patients in whom they had 


stapled vertebral bodies to correct congenital scoliosis, This is a new approach to an old problem and was 


inspired by the principle of controlling growth in the epiphyses of long bones, as advocated by Blount. In the 


upper curves, the transthoracic approach is used; in the lumbar region, the approach is the same as that for 


the sympathetic ganglionectomy. Staples were placed into contiguous vertebral bodies so that COMpression 


on the dise and cartilaginous rings on the convex side of a spine curve resulted, thereby arresting growth 


The arrest of growth on the convex side with continued growth on the concave side tends to correct the 


eurve, They found this actually to happen over ii period of three years inasmuch as deformity at the levels 


of stapling was arrested. Further experience will be necessary in order to answer the questions of when best 


to staple, how many levels to include, and how long arrest is necessary to correct completely a curve. At 
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least. for the present the authors have found the approach not too difficult and the convalescence more or less 
uneventful. The patients are out of the hospital in fifteen davs without en umbering back supports. This is 
indeed a method of treatment which deserves further « ieful exploration The authors emploved the method 


al al ni owl if it should be limited 


re congenit 


In discussion, Dr N \ \press he opinion that correction may occur with normal 
growth and proper staplin t ‘ \loore * had reported three cases: he felt that control of the 


deformity by stapling 


1 Con pa Study of Autogena and Frooen Hoamogenous Bone in Grafting Procedures. Cou 
eanest A. Bray ® reported results he bad obtained in a comparative series of operative patients; in seventy- 
five patients he had employed autogenous grafts and in seventy-five patients he had used frozen homogenous 
gralts 

He had condueted the ‘ the past three ears in order to augment the evidence with respect 
to the relative usefulness of these tw pes of grafts. The two series seem fairly comparable, but it is to be 
noted that half of the tot vere fresh fractures. The distribution of delaved union, non-union, and major 
arthrodeses was about ev Prompt healing was obtained in S4 per cent. in both series. Delayed union oc- 
curred in S per cent the patients in whom utogenous graft had been used and in & per cent. of the 
pationts in whom trozen homogenous grafts had been used. There was failure in 8 per cent. of those in whom 
autogenous gralts had been used and in 7 of those in whom trozen homogenous grafts had been used 
Four of the six failures with autogenous graf vere due to infection or further injury. The author’s conelu- 
sions from this well conducted dy and careful analysis of results are those which are coming to be widely 
held from such studies as this. He finds the operation of a refrigerated bone bank simple, practical, and in 
expensive. The incidence of postoperative infection in the use of either ty pe is roughly the same, although 
the probability of wound contamination appears to be greater with preserved bone There appears to be a 
higher incidence of success with autogenous grafts. In the successful cases the rate of healing was about 
the same in the use of either type. Fresh autogenous bone of good quality he feels is always preferable except 
possibly in those px nts in whom infection is feared; in this case he prefers to use frozen homogenous bone 


because in infected pationts the latter type of graft seemed to do better 


The U'se of Intramedulla i Fixation and Cancellous Graft in Established \on-l nion of the Femoral Shaft 
Dr. Harry D. Morris '’ reported a series of ten patients with established non-union of the femur treated 
by intramedullary nailing and the application of cancellous autogenous bone chips. Postoperatively, plaster 
spiea Immobilization was used for six to eight weeks. In all patients, union in good position was obtained 
In one patient, a two-inch defect was filled with eancellous bone, successfully eliminating the shortening 
In another patient, there was a recurrence of previous infection with postoperative drainage from the wound 
at the site of fracture and from the trochanteric wound. Drainage ceased from the former wound at the end of 
three weeks and from the latter when the intramedullary nail was removed at the end of eleven months 


Chis did not interfere with union. Five of the eases were presented in detail 


Fracture Healing after Fixation with Standard Plates, Contact Splints, and Vedullary Nails. Dr. Prep ¢ 


ReyNnoup and Dr. J. Aveerr Key @ reported upon another phase of their investigation of bone healing 
and the role of the compression tactor, In this study, forty adult dogs were used. In nineteen one femur was 
exposed and was divided transversely, and the fragments were fixed with a standard steel plate and screws 
the opposite femur was osteotomized and fixed with a stainless-steel Eggers plate and six screws. In a second 
group of twenty-one dogs, similar femoral osteotomies were performed, one femur being fixed with an Eggers 
plate and the opposite femur by «a Lottes intramedullary nail. No external fixation was used in any dog. Be- 
cause of severe infection and death, only fifteen animals in each of the two groups were available for study 

No statistically signifieant conclusions could be reached. Infection or granulomatous reaction occurred 
at the fracture site in seventeen of the femora. In some the screws holding the plate pulled out, while in 
others the intramedullary nail furnished insufficient immobilization. The authors received the impression 
from this study that, in dogs, progress of union was about the same with the two plates, there being slight 
advantage in favor of the Eggers plate. When the results from the use of the Eggers plate were compared with 
those from the use of the intramedullary nail, union was found to occur more rapidly when the Eggers plate 
was used, except in those instances in which the jail furnished adequate fixation. In those few eases, union 
was more prompt than with the Eggers plate 

The authors concede that the conditions existing in such a study on the experimental animal may not 
be valid when applied to the human patient 
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Turspay, June 20 


th ities. Dr. Roperr A. emphasized the impor 
tance of certain sleeping and sitting habits of the infant and child which mav interfere with the normal 
developmental pattern of the lower extremities and may cause deformity. He discussed the usual sponta 
neous correction of tibial torsion and bow legs but stressed that, when the deformity is not cosmetically or 
functionally acce ptabile, it should be actively treated and not left to chance or to “nature ae for often “ona 
ture”’ falls short of satisfactory results 

The deforming factors which were discussed and illustrated included the prone and supine positions in 
sleep, too bulky diapers, and the hip-straddle position of the carried baby. Incorrect sitting and sleeping pos- 
tures as the child gets older may deform feet, legs, and back 

Prevention consisted in the correction of faulty habits: treatment of these developmental deformities 
when severe by Denis Browne splints, together with torsional stretching exercises which he feels are bene- 
ficial at least psychologically, will suffice in the younger age groups. Surgery may be necessary in children 


SIX Veurs and over 


Torsion of Legs in Small Children. Dr. J. UW. Wire © continued in the same vein with a paper describing 
torsion of the legs. He discussed both medial and lateral torsion, saving that medial torsion is either con- 
genital or acquired and that it is usually accompanied by bow-leg and pigeon-toe. Lateral torsion is usually 
accompanied by knock-knee and flat-foot. A review of the etiology, signs and symptoms, differential diag- 
HOsis, Prognosis and treatment was prese nted 

As did Dr. Knight, Dr. Kite emphasized the role of posture in sleeping and sitting. Similarly, he advised 
treatment for definitely abnormal amounts of torsion rather than the taking of the chance that they would 
become corrected naturally. The forms of treatment de yt nd on the type of torsion and its degree and in- 
clude corrective sleeping and sitting postures, manipulation by the mother, shoe corrections, and, when 


Necessar braces 


Rigid Valgus Foot. Warris and Beath in 1948 pointed out that the clinical entity of talocaleaneal bridge, 
together with talonavicular bar, constitutes the commonest cause for the rigid flat-foot, formerly called the 
peroneal spastie flat-foot 

In his present report Dr. Ro LT. Parris © called attention to a group of patients in whom the bridging or 
coalition falls short of a true bony fusion, and in whom there is instead an anomalous bony ridge or protu- 
berance on the sustentaculum tali 

This ridge prevents inversion or varus of the foot as it impinges against the talus. Although the condition 
Is roentgenogra phe ill mpossil le to demonstrate by the usual coalition roentgenograms previously de- 
scribed by him, these abnormal ridges can be SUS} 4 ted nonetheless. In patients presenting rigid flat-foot, the 
diagnosis is based on a history since infancy of stiffness of the foot, valgus position of the heel, prominence 
medially of the tarsus, lack of subtalar motion, and a roentgenogram showing osteo-arthritic lipping of the 
superior margin of the head of the talus and sometimes of the navicular 

Although Dr. Harris dees not specihe ally so state, the term tarsal coalition covers all the s\imptoms ol 
congenitally rigid flat-foot. The fusion may be between the caleaneus and the navicular, the talus and the 


caleaneus, or, less commonly, it may involve other tarsal bones The coalition may be bony (complete or 


cartilaginous or fibrous Gneomplete). [tis in the latter condition that the special coalition roentgenograms 


may be negative, but all other findings of the rigid flat-foot may be present 

Regarding treatment, Dr. Harris concluded that subtalar fusion alone or such fusion supplemented by 
talonavicular arthrodesis ts ade quate Many orthopaedists however, feel that if surgery is to be carried out, 
nothing short of triple arthrodesis should be done. Dr. Howorth brought this out in his discussion of Dr 


Harris’ paper 


The Correlation of Congenital Dorsiflerion of the Ankle with De elopn ental Deformities of the Foot. In a 
study of the feet of over 500 newborn babies, Dr. C. FL Fereior found «a severe dorsiflexion contracture to 
be present at the ankle Joints In approximate ly 5 per cent., a moderately severe contracture in 5 per cent., 
and a mild dorsiflexion contracture in 5 per cent There was « tendeney in the severe causes for the babies to 
sleep prone with the lower limbs in the frog-leg position in external rotation, Observations of some 200 infants 
during the first vear of life indicate that the calcancovalgus foot is the sequel of this congenital dorsiflexion 
contracture. There seemed to be no anomaly of structure in the foot bones of these newborn babies. As 
function and growth develop, marked improvement is the rule; vet there becomes manifest a strong tendency 
for these children to grow up with hypermobile flat-foot. Dr. Ferciot urged the recognition and correction of 
this deformity during the early months of life 
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In the discussion which followed the preceeding papers, Dr. Sree re F. Srewarr made an eloquent. plea 
for conservatism in the treatment of developmental and acquired extremity deformities, saving, “Let nature 
take its co “4 but he showed littl: in the way of prool that conservative treatment is best espet ially 
the Hore SeVere conditions cde seribed im the preceding papers 

\l KET! Ho yortTH comments, was mn with miost of the thoughts ‘ xpressed 
but hoped for a more accurate and scsentific appraisal of the eause of so-called developmental and acquired 


culosis of the Spur tn Knd-Result St aly ol Ue i fleet ol the Spine Fusion Operation ma Lara 
of Patients. Dr. Hatrorp Hatcock and Dr. James B. Jones *° presented excellent follow-up 
tudies im a series of 1,009 patients with tuberculosis of the spine treated by spine fusion, extending over a 
period of thirty-six years. The group included (16 patients who had been followed for an average of twenty- 
two yveur Phe longest follow-up was forty-one years, the patient having had the fourth spine fusion per 
ormed by Dr. Russell Hibbs for tuberculosis. This operation was performed in 1912. Aside from this wealth 
of material and its historical significance, the report consisted almost exclusively of statistical data which at 
times became a little confusing. The report incorporated statistics which had been included in several reports 
on the earlier cases prior to 1931, and it gave a detailed report of 192 patients treated between L931 and L947 
In this group, the ages varied between fifteen months and twenty-five years. Pseudarthrosis occurred in 
fifty patients and paraplegia developed in twenty-three patients at some time during the course of the disease 
Of the 102 patients, thirty-nine are known to be dead: thirtv-six of these died of tuberculosis or of some 
complication related to it. There was an imac (juate follow up on filty three patients. One hundred patients 
were still alive and have been followed from five to twenty-two vears. The disease was arrested in ninety-five 
of these patients, but there was persistent failure of fusion in fourteen and persistent paraplegia in four 
The authors concluded that spine fusion is a safe and effective means of obtaining satisfactory results 
ina high percentage of patients with tuberculosis of the spine. In the entire group of 1,009 patients, there was 
ahh Operative mortality of onl 1.28 per cent One may ditt with some of the recommendations as to the 
technique of performing the operation and with the management of the complication of paraplegia, but the 
statistical study is presented ina faetual manner 
The Surgical Management of Tuberculosis of the Hip. Dr. Dewar, Dr. Ro Harris and Dr 
HS. Courrmarp ®@, in this presentation, were able to draw upon a vast amount of clinical experience gathered 
over a period of twenty-one vears ina single, well controlled hospital for tuberculous patients. In this period 
twenty-one vears, they encountered 139 patients with tuberculosis of the hip and their report was based 
upon the study of 136 of these patients. The average stay in the hospital was one vear. They pointed out the 


fact (iat changes in the plan of therapy in recent years have altered considerably the usual time of hos 


pitalization Phe beneficial effects of antibiotic the rapyv were also stressed In this series of 136 patients there 


were twenty-six deaths among the non-operative patients. Of the remaining 110 patients, arthrodesis of the 
hip was attempted in eighty-five patients while twenty-five patients were not operated upon. There were 
three postoperative deaths and in fifteen patients, re-arthrodesis of the hip was required 

Their results show that bony ankylosis occurred in sixty-five of the eighty-five patients in the operative 
group and in seven patients in the non-operative group. Fibrous ankylosis oceurred in ten patients in the 
operative group and in seven patients in the non-operative group, Failure of ankylosis occurred ino ty enty- 
thre« partients in the operative group and in eleven nts of the non (ope rative group Surprising! enough, 
the actual follow-up statistics indicate that hips with fibrous ankylosis did as well as those with bony anky- 
losis. The authors go on to point out, however, that in this group only one patient was doing heavy work 
and living a normal unsheltered life. Arthrodesis, they conclude, represents the treatment of choice, and solid 
bony ankylosis is advisable 

\fter years of wide surgical experience, the authors have coneluded that multiple tibial grafts are ad- 
visable. They advise placing these grafts under direct observation on the posteromedial and posterolateral 


aspects ol the hip 


Dr. James A. Diekson’s ™ thoughtful address on a subject of deep interest, “The Unsolved Fracture”’, 


Appears is the leading article in this issue 
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Dr. Coarces H. Hernpon ®, dissatisfied with the slow healing of slipping femoral epiphyses after conserva- 
live treatment, drilling, or insertion of the Smith-Petersen nail, reported having performed a type of epi- 
physeodesis on nineteen capital femoral epipbyses with resulting fusion of the head to the neck in an average 
time of 2.3 months. This method is similar to that described by Dr. Beckett Howorth: The anterior aspect 
of the neck is exposed by means of a Smith-Petersen incision: a block of bone meusuring three centimeters 
long and one centimeter wide is removed from the anterior portion of the neck. A drill one centimetey in 
diameter is then inserted into the head across the epiphyseal plate, and a single cortical graft or numerous 
cancellous grafts from the ilium are placed so as to bridge the epiphyseal plate The block of bone is replaced, 
the capsule is resutured, and traction is applied for a few days. The patients are ambulatory on crutches after 
ten days, but we ight bearing is not permitted before twelve weeks 

The great advantages of the method, in the opinion of the author, are th rapidity of the fusion and the 
excellence of the functional results. Fhe paper was illustrated by convincing roentgenograms 

In the discussion which followed some doubt was expressed regarding the wisdom of such an extensive 
operative procedure when adequate results could be secured by simpler methods whieh did not involve an 
arthrotomy of the hip jomt The authors countered by referring to the displacement of the femoral head 
which sometimes occurs during the insertion of the triflanged nail, to the difficulty of placing pins accurately, 
to the long period of time necessary tor union of the head to the neek to occur by other methods and finally 
to the fact that in none of their patients had there been infeetion or any untoward results 


Fractures of the Neck of the Femur in Dogs. Dr. b. Breck Tover reported on experimental studies of 
the incidence of aseptic necrosis, non-union, or both, in fractures of the neck of the femur in dogs. One of the 
most worth-while of presentations, this paper must be read to be appreciated fully. [t is planned to publish 
it in an early issue of The Journal 


Functional Results of Hip A throplasty with Inert Prostheses. Prov. MERLE VAUBIGNE 27, the distin- 
guished guest of the Association from France presented the results of acrvlie femoral-head replacement on 
105 patients in a documentary film. His patients were considered in two categories: those operated upon 
recently who have been observed for one vear, and those operated upon earlier who have been observed from 
two to four and one-half vears. These patients were also divided, according to the underlying pathologient 
changes present, into the following groups: those following trauma; those due to osteo-arthritis congenital 
subluxation, congenital luxation, rheumatoid arthritis, and ank, losing arthritis; and finally, a miscellaneous 
group. The grading into very good, good, medium, fair, and poor was done on the basis of an arithmeties) for- 
mula, already published by Prof. d’ Aubigné in The Journal of Bone and Joint Surgery (34-B: 22-29, Feb, 1952). 
in which the criteria of pain, mobility of the joint, and ability to walk were assigned numerical values 
The author also tried to evaluate the improvement brought about by the operation by a similar mathematical 
formula. During the first two or three vears, he had used the Judet prosthesis exclusively: during the last 
year he had employed an intramedullary prosthesis with a longer neck, termed by him prothdse cervico- 
capitale. The latter device is similar to the Frederick R Thompson prosthesis, but is made of aerylic re- 
enforced with metal. He was led to modify the Judet prosthesis because of the numerous dislocations 
(fourteen out of seventy-six cases) which occurred with the Judet head, due to shortenimg of the neck. From 
the technical standpoint his results, therefore, must be considered according to the type of prosthesis used 
Thus, in thirty-two patients with a short neck due to non-union following fracture or to aseptic necrosis, 
the results in a group of patients in whom the Judet prosthesis was inserted and who were followed for six 
months to one vear were: 

Very good 13 per cent 
Good 9 per cent. 
Fair or medium 22 per cent 
Poor 56 per cent. 
Whereas with the new cervico-capital prosthesis, results in seventeen patients were: 
Very good S3 per cent 
Crood Ll per cent. 
Poor 6 per cent. 
When the neck was long, the Judet head gave better results. In twenty-one patients, the results were: 
Very good 38 per cent. 
Ciood 34 per cent. 
Medium or fair 22 per cent 
Poor 6 per cent 
This superiority of results by the use of the new prosthesis, Prof. d’ Aubigné thinks, is due to the restoring 


of the normal mechanics of the hip. 
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In the group of patients with osteo-arthritis he had used at first the Smith-Petersen approach, but 
during the last three years he had come to preter the Gibsor vosterolateral incision with the division of the 
glutaeus medius and glutueus minimus He had been caretul to correct anteversion either by osteotomy or 
bev the angle of imsertion of the prost he sis, and he stressed an exact fit of the prosthetic head into the ace 

tabulum. Thanks to attention to these points in technique, there has been a marked improvement in his 
results. Thus in sixty patients operated upon during the period 1948 to 1950, at the end of one vear, the 


improvement was rated 


Very great Iv per cent 
(sreat 28 per cent 
Medium 17 per cent 
Poor 3S per cent 


But in the period 1950 to 1952, in eighty-six patients the improvement was 


} 


Very great 20 per cent 
Cirent OO per cent 
Medium 1 per cent 
Poor 1) per cent 


In the study of late results, there was deterioration in about 24 per cent. due to breaking of the prosthe- 
sis, wearing away, or bone absorption; in 2¢ per cent. there was improvement, probably due to increased 
musele development; and in the others, the condition remained the same as at the end of one year. Pain is 
Thiost probably due to bone absorption and the consequent loosening of the prosthesis 

D'Aubigné coneluded that, although the results were encouraging, 20 per cent. of the patients were 
not improved. These failures were due in part to degenerative conditions over which the surgeon had no con- 
trol and in part due to technical errors which could be corrected by improvements in design of the prosthesis, 

In the report the impression was given of great accuracy in evaluation of a new method to which the 
contribution 


author has made such a notable 


Vy Present Attitude to Osteo-Arthritis of the Hip. Prov. Bryan McFarcanp?* discussed the subject 
broadiv. Of the many excellent papers presented at the meeting, none was more enjoved and none was pre 
sented with greater clarity than this frank, witty presentation of a difheult theme by one who combines a 
high order of surgical skill and sound orthopaedic background with a rare gift as a public speaker 

Prof. MeFarland indicated the value of certain lines of treatment in the « url stuges of osteo-arthritis 
when disability and joint changes are slight; he dealt mainly with the patient who is seriously handie sapped 
by either pain or stiffness for whom operative treatment has become justifiable and sometimes necessary 
f his case should be 


He felt that for each patient the treatment most appropriate to all of the features « 


selected with the same care as that used in the choosing of the precise instrument for a particular job 
In the voung patient (under forty) with unilateral involvement, Prof. MePFarland is a strong advocate 
ol tuspon kor patients thove that age he tries to retaim motion by either osteotomy or arthroplasty lhe 


reviewed a large number of translocation osteotomies performed by Mr. MeMurray and was gratified to ob 
serve how well these patients walked almost all of them were back at work. He stated frankly that he was 
not sure what had eaused the improvement, since in one instance, in a patient with a particularly good 
funecional result, the attempted translocation osteotomy had not been accomplished and the postoperative 
rocntgenograms gave preture nearly identieal to that seen on the preoperative He thought 
perhaps, that the osteotomy divides certain osseous pain pathways. In most of the patients involved um 
laterally some type of arthroplasty is mdicated Ilis preference is lor the Judet acrylic head. This he inserts 
through the Gibson approach, taking particular care to conserve the gluteal insertions by stripping them 
from the femur with the vastus lateralis. Otten, the arthroplasty on one side is combined with a fusion of the 
Opposite 

If the condition whieh he calls “big joint ankslosing arthritis’ is present, he prefers a resection-angula- 
tion operation simular to that deseribed by Mileh and Batehelor 

Ins « losing, he « \pore ssed a dissatisfaction with and a warning against the eomy lacent aces ptance of any 


of the present methods of treatment of osteo-arthritis of the hip he indicated the need for yreater insight inte 


the cause of pain in osteo-arthritis of the hip; and he advocated the searching for materials and methods more 


compatibie with the natural behavior of living tissues 


Two and a Hla f Years’ | rpervence tu th a Vitallium Intramedulla / Hip Prosthesis De | REDERICK R 
THOMPSON 2 presented a careful follow-up study Although based on a smaller number of cases than the 
| 
mper presented dy Prof. d’Aubigné, Dr. Thompson's observations on thirty-five patients correspond closely 
pray I I 
to those of the noted French yliest Hie, too, showed an admirable objectivity in the analveis of his results 
prosthesis Hany respects resembles the prothese ce co-capilale of Aubigné, his percentage of good 


and poor results corresponds closely to that of the larger Freneh series. Dro Thompson prefers the anterior 
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apnroach, and he is particularly careful not to detach the capsule from the acetabulum so as to avoid the 
inoger of dislocation. He pointed out that the three main complications Which one must try to avoid are 
infection, fracture, and dislocation. [f infection occurs, the prosthesis should be removed and a Colonna oper- 
ation performed. Fracture may occur when the stem of the prosthesis is inserted or while reduction of the 
prosthesis into the socket is attempted This danger cannot be stressed too strongly The surgeon should not 
attempt reduction unless tests show that less than one centimeter of traction will be necessary to pull the 
dome of the prosthesis down t> the proper level of insertion 

Of the thirty-five patients, two were infected, one had a fractured femoral shaft, and one had a pro- 
gressive slow subluxation which required a shelf stabilization. (In another patient a slow subluxation devel 
oped which thus far has net required surgical correction.) Of the remaining thirty patients, twenty-eight are 


‘satisfied with the relief of pain obtained’, and of these twenty-five have complete rehiet 


The Treatment of Osteo-Arthritis of the Hip by Means of the Prosthesis Type of Arthreplasty. Dr. how arp 
L. Compeere “ presented his experience with but one type of osteo-arthritis that in which arthroplasty is 
indicated. Although he has used the Vitallium mold of Smith-Petersen, he has secured better results with the 
replace ment type of operation 

He selects the partie ulsar prosthesis which seems best suited to the individual patient the Judet, the 
huicher, the Moore, or the Thompson I reque ntly he combines the operation with a fusion of the Opposite 
hip or with tenotomy of the adductors and neurectomy of the obturator nerve. When inserting the prosthesis, 
he seeks to re-establish not only the normal angle of inclination Gabout 130 degrees) but an anteversion angle 
of 15 degrees. Six cases were listed to illustrate one or more lessons learne 1 in re place mhent prosthesis surgery 
and management. In each excellent results were secured by the insertion of the suitable prosthesis. In one 
patient, mold arthroplasty had been performed on one side, and the Eicher prosthesis had been inserted on 
the other. Subsequently, fourteen months later, subcutaneous tenotomy of the adduetors was performed be 
cause of restricted abduction. The patient, although seventy-nine vears old, has been able to resume his 
insurance business, but has some pain ana limp in the region ol the hip prosthesis In another patient, how 
ever, the eup arthroplast vy was a failure: the licher prosthe sis has given an exce llent result The author uses 
the Gibson approach, and allows his patients to begin walking with crutches on the tenth postoperative day 
Although he stated that the acetabulum is invariably abnormal, he did not describe the method of acetabular 


reconstruction he employs, 


Tuurspay, Jury 2 


An Experimental Study of the Effects of Cortisone on the Healing Process and Tensile Strength of Tendons 


Dr. RON. Wrenn“, ind Dr J. Marker “reviewed the results of their study of the 


healing rate and strength of tendon repair in dogs treated with ten milligrams per kilogram of body weight 
Their results revealed that the excessive formation of peritendinous fibrous tissue was inhibited in’ primary 
tendon suture, and that‘approximation of tendons was easier im delayed suture. Although the healing of 
the tendon sheath was delaved under cortisone the rap end-to-end tendon healing was not prevented 
Cortisone-treated tendons were 40 per cent. weaker than ¢ ontrol tendons. The effeet of gelfoam, gelfilm, and 
pyromen on tendon healing was bru flv dese ribed: these appeared to have some of the inhibiting effect of 


cortisone on fibrous tissuc 


The Use of H jdrocortisone Acelate (Con pound | in the Treatment of Common O thopacdu Conditions 
Dr. H.W. Younes Dr. L. Warp ®, and Dr. D. Hexperson presented an excellent summary of the 
present status of hydrocortisone deetate (compound BF) in treatment The local anti-inflammatory and 
antirheumatic effeet of hydrocortisone acetate Was ev tlunted in the elinieal study of 241 patients who were 
given 600 local injections. Dosages, complications, and general effeets were reviewed. In rheumatoid arthritis 
its use was indicated in those patients ip whom only a few joints were involved and in those in whom safe 
dosages of cortisone and gene ral mensures had controlled all but a few Joints affected by generalized disease 
Its use was justified in those in whom flare-ups cf the disease ina lew joipts: pre viously controlled by treat- 
ment had occurred, and in those in whom the use of cortisone or corticotropin is contra-indieated, Compound 
F is felt to be a useful adjunct to treatment on the basis of 49 per cent. marked improvement, 35 per cent 
moderate Improvement and 1 per cent mild improvement in the patients studied. In osteo-arthritis, 
provement Was usually between one and eight days’ duration; where relief extended tor a longer period, 


other factors. such as relief from weight-bearing, were involved. In a limited number of patients with trau 
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matic arthritis, psoriatic arthritis, and gouty arthritis, favorable reactions were noted. The treatment of 
tennis elbow was discouraging. All in all, the best results were found in those patients in whom temporary 


relief was afforded to self limiting conditions 


Sling Procedure Survey with Recommended Modified Technique to Eliminate Earlier Shortcomings. Dr 
Rosner J. and Da. Thornton Brown * presented a thorough-going objective survey of the end 
results of Dr. Joplin’s operation for the relief of the splav-foot and bunion syndrome. The tendon of the long 
extensor of the fifth toe is used to bind the transverse metatarsal arch, to prevent spread, and to supplement 
the action of the transplanted tendon of the adductor hallucis. The muscle power of the adductor hallucis 
is made to activate the arch by the transference of its insertion from the base of the first phalanx of the great 
toe to the distal end of the first metatarsal. This transference is probably an important factor in the success 
of the method. Modifications in technique were emphasized. In order for one to perform the operation cor- 
rectly, the proper instruments are required, and detailed care must be exercised as this is not a procedure 
for the uninitiated 

The statistical study was accurate and continued analyses will in time allow the selection of cases for 
Which this procedure is best adapted. In 58 per cent., more narrow feet resulted; in 72 per cent. plantar cal- 
luses beneath the metacarpal heads were eliminated or diminished; in SL per cent. foot comfort was achieved 


and in SO percent, the patient's reaction was one of satisfaction 


Comparison of Congenital Defects Caused in Deve loping Chickens by Certain Teratogenic Agents with Those 
Induced by Insulin. Dr. PL WN. Duraiswani * presented an interesting report of his experimental work in the 
production of congenital abnormalities in chick embryos by the introduction into the fertile chicken egg of 
various substances including tnsulin, sulfonamide compounds, thallium salts, 3-acetvipyvridine, lead salts 
these various substances into the tertile egg of the chicken produced 


and cortisone. The introduction o 
certain speciiic types of congenit il deformities. With photogray hs and micros Opie sections he drew analogies 
to congenital deformities seen in human beings. Whether one may justifiably draw conclusions from the 
comparison of congenital deformities in man with phenocopies, or artificially produced congenital anomalies 
in chickens, may well be questioned. Geneticists have been working on this interesting problem for many 
years and are understandably fascinated with it. The problem is a large one and is being attacked by geneti- 
cists from many angles. Dr. Duraiswami’s work may lead to valuable information in the prevention and 
treatment of congenital deformities in the future, but at the present time, one must hesitate to view this 


work inany other light than as additional interesting Investigations 


On Monday evening, June 20, the President’s Reception was held at which the following newly elected 
members were presented 
Dr. Sam W. Banks, Chicago, Hlinois 
Dr. Donald W. Blanche, Los Angeles, California 
Dr. Mark B. Coventry, Rochester, Minnesota 
Dr. Joe B. Davis, Portland, Oregon 
Dr. Frederick P. Dewar, Toronto, Ontario, Canada 
Dr. hrederick L. Liebolt, New York, N.Y 
Dr. John TH. Moe, Minneapolis, Minnesota ‘ 
Dr. Robert Perlman, Cineinnati, Ohio 
Dr. John A. Reidy, Boston, Massachusetts; 
Dr. edwin R. Schottstaedt, San Francisco, California 
Dr. William J. Tobin, Washington, D.C 


Dr. Joseph bo Markee, Durham, North Carolina, was elected an Honorary Member 
Dr. Theodore Garofalides, Athens, Greece, Dro Sven Kiaer, Copenhagen, Denmark, and Prof. Bryan 


MeParland, Liverpool, england, were made Corresponding Members 


Later on Monday evening there was presented “Movie Memories of The American Orthopaedic Asso 
elation Meetings, L947 to 1952". This was a kodachrome film taken by Dr. H. R. MeCarroll in which he 
projected a panorama of old friends, stirring scenes, places of special interest, and various social activities at 
six annual meetings of The Association, much of the history ef which is a significant part of the story of 
Ane re un orthopaedic surgery. [tis hard to imagine an hour more solidly packed with rich memories called 
forth by the photographer's artistry and embellished with his running commentary 

Phe first scenes of the film took the company back to the Virginia Hot Springs meeting, June 27 to 30, 
1047, held when Dr. LeRoy Co Abbott was president. A splendid seientific program, clear sunny days, and 
delightful parties and dinners had combined to make the mee ting memorable one 

L180 Beacon Street, Poookline 46, Massachusetts 
\lassachusetts General Hospital, Boston, Massachusetts 
Department of Orthopaedic Surgery, Johns Hopkins University, Baltimore, Maryland 


THE JOURNAL OF BONE AND JOINT SURGERY 


| 


PROCEEDINGS 1035 


Next came old Quebec in Canada when The American Orthopaedic Association (under the presidency ot 
Dr. Robert L. Harris), The British Orthopaedic Association, and (then newly formed) The Canadian Ortho- 


paedic Association jointly held their annual meeting in 1948. Here in addition to-pictures of many old friends 


were scenes of the majestic Chéteau Frontenac, the Terrace, the quaint French quarter of the Citadel, the 
Plains of Abraham, the Falls of Montmoreney, St. Anne’s Shrine, and the broad expanse of the St. Lawrence 
Next to the Broudmore, Colorado Springs, Colorado, with Dr. Ralph K. Ghormley presiding, where at 
the foot of magnificent Pike’s Peak and the snow-clad Continental Divide a brilliant meeting was held, May 
IS to 21, 1949 
Then to Virginia Beach where Dr fobert W. Johnson presided at the 1950 meeting, May 25 to 26 


Here again we were treated to pictures of a host of old friends, scenes of surpassing charm, and another 


never-to-be-lorgotten meeting 

In the next vear came an inimitable meeting at White Sulphur Springs, June 20 to 23, 1951, with Dr 
James 8. Speed presiding 

The final seenes of the film were taken at the Joint Meeting of the Orthopaedic Associations of the 
held in London June 30, July | to 4, followed liv scenes of provincial tours. Here 


Ienglish-speaking world 
the Thames, the Houses of Parliament, Westminster, London Bridge, the 


Dr. MeCarroll is at his best 


Tower, the Gates of the Old City, Buckingham Palace, Trafalgar Square, Pieeadilly Cireus, the Trooping of 


the Colors, St. Paul's, the Admiralty, Grosvenor Square Gardens, Hyde Park Windsor Castle pass in strik 


ing array, interspersed freely with veritable host of friends, old and new, from America, the British Common 
wealth, Latin America, the Philippine Islands, and from virtually every other country — vividly recalling a 
meeting which will long be remembered as one of the best ever 

On Tuesday evening there was presented The American Crthopaedic Association Returns to Lon 
don”? a moving series of pictures of London scenes, June 30, July 1 to 4 and of the never-to-be-forgotten 
& S. Livingstone and was presented 


Visits to provincial centers. This film was taken by Mr. Maemillan of [2 
MeFarland 


by him to The American ¢ Irthopae die Association. Comments by our esteemed guest, Prof. | 
of Live rpool added to the charm of the panorama ob Tri nds, associates, and memorable scenes of those excit 
ing davs which have left such a happy and lasting Impression on our memories 
The golf tournament proved popular and highly successful, although the scores left something to be 

desired. The winners of the tournament were 

First Prize (neti: Dr. Carlo S. Seuderi, Chicago, Hlinois 

First Prize (gross): Dr. David Oliver, San Antonio, Texas 

Second P (net Dr. Donald Slocum eugene, Oregon 

Second Prize (cross Dr. Paul MeMaster, Los Angeles, Calitornin 

Consolation: Dr. Leonidas Lantzounis, New York, N.Y 

Dr. Paul Norton, Boston, Massachusetts 


At the Second Executive Session held on July 2, Dr AL Ro Shands, Jr, of Wilmington, Delaware, the 


President for the coming vear, was inducted into office. The following officers and members of committees 
were elected 
Officers 
President-Elect: J. Warren White, M.D., Honolulu, Hawan 
Vice-President: Leo S. Lucas, Portland, Oregon 
Secretary: George O. Maton, M.D., Baltimore, Maryland 
Treasurer: H. Page Mauck, M.D., Richmond, Virginia 
Committee Membr 
Membership Committee: Walter C. Graham, M.D., Santa Barbara, California; 
Program Committee: George J. Garceau, M.D., Indianapolis, Indiana 
Jesse T. Nicholson, M.D., Philadelphia, Pennsylvania 
Research Committee: Carroll B. Larson, lowa City, 
Representatives on The American Board of Orthopaedic Surgery 
William M. Roberts, M.D., Gastonia, North Carolina 
R. Beverly Raney, M.D., Chapel Hill, North Carolina 
Delegate to the American College of Surgeons 


Bishop Mumford, M.D., Indianapolis, Pndiana. 


Phe next Annual Meeting of The American Orthopacdi Association will be held at the Mit. Washing 


Hotel sretton Woods, New Hampshire June 6 to 1054 
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AMERICAN MEDICAL ASSOCIATION 
SECTION ON ORTHOPAEDIC SURGERY 


The Annual Meeting of the American Medical Association was held last June in New York City. The 


Section on Orthopaedic Surgery met on June 2,4, and 4, under the Chairmanship of Dr. H. Relton MeCarroll 


of St. Louis, Missouri. The Secretary was Dr. Frederick R. Thompson. The meeting was a great success 
The following are summaries of the papers presented at the three scientific sessions held during the 


mornings of the three lay meeting: 


Tuespay, JUNE 2 


The Early Roentge nographic Signs of Perthes’ Disease. Dr. Tom Ourianp? pointed out that an early 
sign of Perthes’ disease not generally known is a hypoplasia of the affected half of the pelvis. This was first 
deseribed by Sakhachiey. Dr. Outland noted the hypoplasia on the involved side as being a constant finding 
in his cases of Lepy-( ‘alvé-Perthes disease. In patients involved bilaterally i) per cent. of the eases in his 
series, it is believed that the less severely involved side is likewise underdeveloped. The various diagnostic 
criteria of Perthes’ disease were reviewed, A simple method of measuring the underdeveloped pelvis was 
demonstrated. Two patients involved bilaterally, in whom one hip became involved later than the other, 
made it possible to demonstrate earlier diagnostic ( hanges than would have been shown by previous methods 

The discussion by Dr. CHuartes Weer Gore? emphasized the deceleration of growth in patients with 
Perthes’ disease and their late maturity 


Panastragalar Arthrodesis. Dr. Waurer Jr and Dr. A. Thompson had used an 
operative procedure, originally deseribed by Lochioir in 1911, consisting in the complete removal and re 
placement of the denuded talus in order to obtain a combined ankle fusion and triple arthrodesis. They 
presented thirty cases with an average follow up ol three vears, the operation being done on children over 
eight vears of age The ter hnique was described in detail, its technical ease was stressed, and the relatively 
lew compli ations encountered in its use were reported The authors realized that this would seem to be a 
formidable procedure to many surgeons but, in their hands, its use had been gratifying. The talus, in the 


Non 


follow up roentgenograms showed inereased density. but no evstie areas of aseptic Recrosis were seen 
inion Wis rare 
The discussors, Dr. Rosert L. Parrerson® and Dr. Rosert J. ®, told of the complications en- 


countered in large series of panarthrodeses in their respective hospitals 


The Treatment of Infection after the Insertion of an Intramedullary Nail. Dr. J. ALBerr Key’, Dr. Prep 
and Dr. James O. Lorres discussed approximately thirty patients in whom infection de 
veloped after the insertion of medullary nails for the treatment of fractures. A few of these were their own 
patients; the majority came to them for secondary treatment. They described the method of treatment 
sequestrectomy, drainage, and immobilization and attempted to establish the criteria for the removal of a 
nail after infection had supervened. They believe that it is desirable and usually advisable in all instances to 
leave the nail im sifu, particularly at the onset of infection; but they recognized that in certain instances it ts 
necessary to remove the nail if the infection cannot be controlled Amputation was discussed 

In discussion, Dr. Dana M. Srreer!? and Dr. HuGcu Sarria" re-emphasized the value of adequate 
drainage and sequestrectomy, but mentioned the possibility of leaving a large sequestrum to serve as an 
invelucrum until new bone had bridged the bone gap 


The Effects of Extensive Radiation on the Healing of Fresh Fractures. Cou, AvGusi W. Sprrrier@, Cor 
Joseru W. Barren ©, and Carr. Ben A. Ror presente d a study carried out on healthy rats to deter 
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mine whether extensive radiation in sublethal doses would greatly affect the healing time of a fresh fracture 
fixed by means of intramedullary fixation. They wished to determine the feasibility of intramedullary fixation 


ol fractures in persons who might survive an atomic blast with its radiation effect. It was cone luded that rats 


with fractures subjected to irradiation have a higher mortality than those subjected to irradiation alone 


They showed that fractures fixed by means of intramedullary nails heal readily without undue delay, in spite 


of extensive irradiation, and that the complications due to the fixation are no higher in the irradiated rats 
than in these not irradiated. Thev do not know if roentgen irradiation is absolutely similar to the irradiation 


of an atomie bomb blast. They believe that the slight delay in bone healing encountered in the totally u 


radiated rats is due more to their general sickness than to the local effect of the rays. Irradiated fractures 


will heal in spite ot local necrosis 


The Triceps Surae Syndrome in Cerebral Palsy Dr. Lenox D. Baker showed that in 741 patients with 
cerebral palsy seen in his eclinie, 193 operative procedures were done on TIS patients, after conservative 
the rap had failed to help them further. In his paper he potted out the findings that indieate or contra 


indieate various surgiesl procedures. His paper was well illustrated and documented; a short moving preture 


showed the operative procedure of dividing the tendinous origin of the ealf muscle. He believes that this 


procedure is safer and gives better results than the lengthening of the ealf muscle itself 
In the discussion. the relative merits of caleaneal tendon lengthening, of neurectomies, and of muscle 


longthening were compared 


sliding 


re of the Foot. Dr. Herpertr Pepersen ® and Dr. A. Jackson Day !? demon- 


/ 


ytren’s Contrac 
strated that the fibrous nodules in the plantar fascia of the foot, whieh may look microscopically like fibro- 


sarcoma or fibroneurosareoma, are benign and are a Dupuytren’s fibroplasia of the plantar fascia. He showed 


six patients, five of whom had undergone surgical excision of the plantar fascia He stressed the fact that the 
microscopic picture of the plantar lesion is entirely different from that existing in the palm and is frequently 


Amputation of the foot had thus been advised and had been 


thought to be a fibrosarcoma of high malignanes 


done because of the sarcomatous appearance of the tumor mass and because of a lack of knowledge that it is 


benign. In early cases, the histological picture suggests fibroplasia following degenerative changes in the 


Although these tumors recur locally, adequate excision of the whole plantar fascia with its 


HPOneurosis 


tumor mass has been suce esstul in preventing recurrence 
The discussion by Dr. Emanvet B. Kapian'* stressed the fact that the tumor occurs in the medial 


part of the central plantar fascia slip covering the flexor brevis muscle, and not in the medial or the lateral 


slip. It is rarely seen in conjunction with Dupuytren’s contracture of the hand, and is best named ‘ Du- 


puytren’s contracture of the toot ‘in order to signify its benignity 
De. J. Vernon Luck ' stated that small, painless nodules may be left in situ for vears unless they 


increase in size or become painful. The painful ones have been tre tted by hyvdrocortone with the relief of pain 


The fibrocellular tissue, involving the plantar fascia, unlike that in the band does not contract and cause 


flexion deformities of the joints 


JUNE S 


WEDNESDAY 


Karly Management of the Injured Hand. Dr. Joseru D. Govrrey and Dr. D. DuGan dis 


cussed the injured hand from the standpoint of first aid and immediate repair. They deseribed properly placed 


incisions. and the extension of lacerations in order to achieve adequate exposure. Reduction and fixation of 


fractures together with adequate hinting in physiological functional positions, were demonstrated by lan 


tern slides 


Spondylolisthesis. DR Paun C. Cotonna™ analyzed 200 consecutive cases of spondylolisthesis treated 


in the Department of Orthopaedic Surgery in the University of Pennsylvania during a ten-year period 


beginning in 1042. This interesting study emphasized the age-period disability, as well as the sex ineidence, 


and demonstrated that 85 per cent. of these patients can be treated conservatively 
In the discussion, Dr. Joun R. Norcross® stated that there isa fundamental difference between spon- 


dylolisthesis with a defect in the pedi le and the ! seudospondy lolisthesis in which the pe dicle is intact and 


fusion is not necessary. Dr. Freperic C. Bost * discussed the importance of a thorough search for the pain 
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producing tactor if operation is done. He believes that fusion is still the operation of choice until the simple 


removal of the arch alone can be shown to be more effective 


Chairman's Address: Has a Solution for the Unsolved Fracture Been Found? Dr. HW. Revron McC arrout 
gave an interesting, rapid-fire, clear, and succinet address on the subject of the fractured neck of the femur 
The various methods of handling non-union and aseptic necrosis were discussed. This excellent address will 


be pubdished in the Journal of the American Medical Association 


Problems in Management of Fractures of the Shaft of the Tibia. Cor. Miron 8S. THompson *% reviewed 
the results in approximately 400 fractures of the shaft of the tibia treated at Brooke Army Hospital in Fort 
Sam Houston, Texas. There was a decided trend toward the use of intramedullary fixation. End results were 
discussed from the viewpoint of time lost and permanent disability 

In the discussion by Compr. Joun 8. Totemeyver®, it was emphasized that the results at the Portsmouth 


U.S. Naval Hospital were quite similar to those the author described 


Klake Fracture of the Astragalus. Dr. Bruce J. BRewer® described a type of flake fracture of the talus 
(astragalus) which can be confused with an area of osteochondritis of the ankle. Several cases of this type 
of fracture were demonstrated by lantern slides. The Iracture Causes persistent pain, and manv are not 
diagnosed in the beginning, due to inadequate roentgenograms. The removal of the flake is considered neces- 
sary, although it is believed that some flake fractures, particularly those in children, seem to heal spontane- 
ously or by immobilization 

The discussion by Dr. J. and Dr. WILLIAM GREEN stressed the advisability 
1 conservative treatment in children. There was general agreement that a causal relationship existed between 


trauma and the development of the subsequent degenerative changes in the talus in the adult 


Tuurspay, JUNE 4 

\ three-hour panel discussion was held on the question “Are Bone Sarcomata Curable?”’ with BRapLEY 
L. Corey as Moderator. Four important features were brought out in this three-hour discussion: 

1. Tf pain appears in what previously was supposed to be a long-standing benign tumor of bone, the 
suspicion Of malignant transformation should be strongly entertained 

2. Any sudden increase in size ina tumor of bone previously benign should label the tumor malignant in 
spite ob a hegative biopsy report 

3. Any large and seemingly benign lesion must be considered potentially malignant, since innumerable 
examples have shown that these lesions become malignant 

1. The physician should remember that a negative report of biopsy which is at variance with a roent- 
genographic or clinieal observation of obvious malignancy should be accepted with reservation and the tumor 
should be considered malignant; on the other hand benign-appearing roentgenographie or clinical findings 
should be made to give way to a pathologist's report of high-grade malignanes 


Osteosarcoma (Osteogente Sarcoma). Dr. C. Towarp Harcner @ demonstrated the usual clinical course, 
the roentgenographic appearance, and the pathological features of osteosarcoma which usually results in 
death in spite of seemingly adequate early treatment by amputation 

The panel were unanimous in their feeling that local excision had no place in the treatment of this lesion, 
They showed, however, some instances in which the patients with lesions believed to be osteogenic sarcoma 
had lived for long periods of time, some with visible metastases in the lungs. They had no explanation for 
their longevity, but felt that they did not represent the usual picture of osteogenic sarcoma. The consensus 
was that osteogenic sarcoma is a highly malignant bone tumor which offers the very limited possibility of a 


five-year survival rate, most patients dying within a year and a half after the onset_of symptoms 


Fibrosarcoma, Dr. J. Vernon Luck ' mentioned three types of fibrosarcomata: the parosteal, the peri- 
osteal, and the central. He felt that only the central type is a true fibrosarcoma of bone. The parosteal type 
arises in tissue near a bone and is usually of low-grade malignaney, but it may have invaded bone by the 
time one sees it. The treatment of this neoplasm is local resection and, if recurrences occur, further local re- 
section. Similarly, the periosteal type, which arises from the deep layer of the periosteum, may yield a biopsy 
benign enough to warrant loeal excision, but if the report is of high-grade malignaney, amputation should be 
done. The central fibrosarcoma, however, is the only true fibrosarcoma of bone and the unanimous consent 
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of the panel was to amputate at oF above the proximal jomnt This rule must be universally adopted in contra 
distinction to the treatment of osteosarcoma, when a high subtrochanterte amputation may be successful 
in some instances in which the osteogenic sarcoma occurs I the lower portion of the femur 

Dr. Luek urged that the surgeon domg the biopsy be the one who ultimately conducts the eare ot the 
patient through all subsequent sure al-stages. He strongly advised that, at the time of biopsy, 
in order to prevent 


carelul closure 
of all subeutaneous and faserl lavers be performed with primary closure of the skin 
fungation of the tamor Hemostasis should he carefully attended to 


Dn. MURRAY AL. COPELAND mentioned fibrosarcomiata from the nerve sheath adjacent to 


bones and involving the bone. These had a very poot outlook, and in his series ol eleven patients only two 


had survived. 


Chondrosarcoma. Dr. MURRAY stated that chondrosarcomata can be considered to be 
either primary or secondary Primary chondrosarcoma Occurs in young people from ten to twenty-five years 
of age and arises inside the metaphysis without giving evidence of a pre-existing benign cartilaginous lesion 
A chondrosarcoma consists of embrvonal type of cartilage The five-year survival rate Is very low about 
15 per cent. Since mortality in patients with chondrosarcoma is similar to that in patients with osteosarcoma, 
chondrosarcoma should be treated by amputation at the joint above the lesion. When chondrosarcomia 11- 
volves the chondral juncture (although it rarely does), 1 should be treated by radical local resection, and if it 
involves the pleura o1 ericardium, this too should be excised 
in contradistinetion to the primary, usually occurs In people over thirty 
Lora central echondroma 


Secondary chondrosarcoma, 
vears of age and arises trom a pre-existing benign lesion, either an osteochondroms 
The lesion is composed of a more mature type of cartilage Secondary chondrosarcomia Maty be treated when 
it is small in size by local exeiston. In patients with eecondary chondrosarcoma there 1s 4 five-year survival 
rate of 30 per cent. Dr. NORMAN L. HiginBpoTHaM ” mentioned that a five-year follow-up of secondary 
chondrosarcoma Is not long enough, since Dr. Coley had had a patient with a lung metastasis fifteen years 
after the lesion had been treated by amputation. He felt that a benign chondroma ought to be completely 
removed surgically Multiple ostes chondroma may turn malignant; thus if a chondromatous area shows 
rapid growth, if it interteres with the function of a joint, ori begins to pain or to mneresse 1 size, it should 
be considered potentially malignant and should be removed locally. Dr. Coley « mphasized the tact that large, 
bulky, benign osteochondromata should be considered malignant even when the biopsy has been judged 
benign by the pathologist A large iliac osteochondroma should be treated by a hemipelveetomy since it will 
ultimately become malignant if it is not already so and will cause the death of the patient 


Parosteal Osteoma, DR Muneay M. re ported that while parosteal osteoma usually occurs at 


the lower end of the femur, 1t can occur in the fibula or in other bones. [t is a densely ossif ving mntess without 


a base or pedicle and seems to arise on the lower end of the shaft of a bone. It invades the cortex and, later, 
hut does not tend to invade the medullary cavity. When 


the adjacent soit tissue on the outside of the shalt, 
The neoplasm 


it arises in the membranous bone of the cranium, It Is characterized by osseous fibrous tissue 


is progressive but slow: it later becomes malignant. Parosteal osteoma usually occurs in early adult or middle 


life and is usually seen in the lower end of the femur or im the popliteal space 
iyositis Ossificans There is an early increase In the 


about the femoral condyles 


Parosteal osteoma Is frequently confused with n 
beginning the appearance suggests a benign growth. On biopsy the central portion mays show hyaline cartilage 


containing islands of bony tissue, but as the periphery Is approached, the biopsy 
in some, even osteogenic sarcoma cells in 


material shows @ malignant 
fibrosarcoma type ol spindle cell, with occasional osteoblasts and, 
the stroma. It should be treated by local resection 

Dr. Coley agreed with classifying this tumor as a separate entity Dr 
that he used to believe parosteal osteomata were instances Ol mvositis Ossifieat 
malignant. He called attention to the fact that the tumor mits blend with the cortex and seem to invade 


it. but that actually it did not invade the medullary cavity He believes amputation Is better than resection 
after resection, Some criticism 


C. Howarp Harener stated 


is which had finally become 


Dr. LacRENCE J. ACKERMAN % has seen such a tumor recur twenty -five years 
of the name ol this tumor was made, and it was noted that, Jaffe called the tumor ‘juxtacortical low-grade 
osteosarcoma’. Dr. Hatcher suggested the name “parosteal osteoid osteosarcoma” to denote the fact that, 


while it seems benign, it is malignant. Dr. Copeland mentioned a case which Dr. Coley re ported in 1913, 


which in 1909 had looked like myositis Ossifieans. Biopsy was done to prove this. By 1912 the tumor area 
had become a hard bony mass, possessing nodules which seemed to invade the lower portion of the femur. 
The patient, a woman, later died with metastases to the vertebrae. Dr. Copeland said he has had seventeen 
patients with such a tumor, three ol whom have been lost to follow-up. Five are known to be dead, but 
nine are living and well The nine were treated as follows: One had bad excision, twe had had wide resection 
and the remaining Six had had amputation He stated that he did not know how many times excision should 
be done betore amputation 1s warranted. 
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kwings Sarcoma Differentiated from Reticulum-Cell Sarcoma. Dr. Norman L. in 
differs ntiating between the two clinieal entities, first prese nted a patient who at the age of thirteen had bial 
it sing &§ sarcomaiun the upper end of the humerus and who had been tre ited with 6.000 roentgen units 
together with Cole «toxins. The patient was alive and healthy sixteen vears afterward. Dr. Higinbotham 
stated that | Sing Is rare seen in patients over twent ears and that it is essentiall i 
disease of childrer shich ws trequently confused with osteomvelitis. He showed shdes of a second exse, a 
lourteen-vear-old girl with a bowing’s tumor in the upper portion of the femur. She had been given roentgen 
therapy betore coming under his observation. At the time ot DLOps\ the tissue showed osteitis. A vear later 


however, with further progression, another biopsy showed lowing’s sarcoma and the patient died within th 
ear. He felt, therefore, that biopsy should be done before any roentgen therapy is given. The biopsy wound 
should be earetully closed in lavers to prevent fungation of the tumor, Aspiration biopsy is highly successful 


and the possible compleations of open biopsy are avoided 


He then deseribed reticulum-cell sarcoma which he stated is another entity. This disease occurs in people 


twent to tilt five ears of age and different characteristics and s The onset is 
slow, the progress is slow, and it is often characterized by dull, aching pain for many months. The limb 
gradually becomes disabled and there is marked swelling and oedema, due to soft-parts invasion, although 
the roentgenograms may show a minimal degree of cortical destruction and invelvement. The treatment 


however, is the same asin | Wing s sarcoma LOPS should be done first and then the area should be irradi- 
ated. Amputation should be done only in treatment of compheations. Roentgenograms of a humerus were 
shown; in this patient, 4.000 roentgen units, together with Coley’s toxins, were given in treatment of the 


neoplasm, [le projected interesting survival-rate tables, justifving the division of his patients into those with 


liwing'’s sarcoma and those with reticulum-cell sarcoma 


sarcoma: 4.1 per cent., five-year survival 
Reticulum-cell sarcoma: 48.1 per cent., five-vear survival 


per cent, ten-year survival. 


Dr. Ackerman concurred in the opinion that these tumors should be placed in two separate categories 
and stated that they can be differentiated miu POSCOPL ally. Dr. J. Vernon Luck asked why amputation should 


net be done. Dr. Higinbotham replied that at Memorial Hospital they had given up amputation as a treatment 


of the lesion because all tumors regressed after roentgen therapy. Since the disease is not a local disease and since 


reentgen ther up controls the local lesion, death occurs from metastases to the other bones or to the lungs 


Plasma-Cell Myeloma. Dr. LAURENCE ACKERMAN stated that he did not believe there is such a thing as 
tsingle-focus myeloma, but that the disease is generalized. The primary cell is a plasma cell growing in the 
bone marrow, and it is differentiated from «a chronie granulomatous condition because it grows in sheets of 
plasma cells without the presence of inflammatory cells or of chronic fibrous reaction. He stated that various 
tests, such as the Bence-Jones protein test, the calcitum-level determinations, and the serum albumin-globulin 
ratio are usually normal in the beginning. The earliest evidence is given by a sternal-marrow biopsy. If the 
plasma cells show an increase over the normal of 1 to 5 per cent., the diagnosis is positive. He showed an 
Interesting slide of a skull pitted with t) piel plasn a-cell defeets which bad largely cleared and ossified fol 
lowing the use of urethane, only to become pitted and eroded again as the disease recurred, resulting in the 
ultimate death of the patient 


Dr. Col stated that he had never before seen urethane clea 


up the eroded area in the skull. Urethane 
has been used for about three vears. The theory of its action is unknown except that it seems to depress 
Hiltoses in malignant lesions. It was first used in | ngland in the treatment of prostatic carcinoma Dr. Coley’s 
practice at Memorial Hospital is to give one gram of urethane daily for three days and to increase the dose 
slowly to five grams a clay mamntaming this dose until 150 grams have been given The dose is then slowls 
reduced to one gram a day and maintained at this level for long periods of time. It is felt that the drug is 


successful in relieving local bone pain and in relieving some of the anaemia. In general all the panel believed 


that about three doses of 500 roentgen units each ia} poiae d to the local lesion might prevent loc al pain and 
reduce the incidence of fracture. Dr. Luck stated that a patient of his died under urethane therapy, but no 
lesions attributable to urethane poisoning could be demonstrated at autopsy. Dr. Higinbotham stated that 
in three patients who had died at Memorial Hospital there had not been shown at careful AUTOPSY an 
urethane damage to the kidney or liver The consensus of the pane! was that this tumor is alwavs fatal, and 


treatment is only palliative 


The following officers were elected for the ensuing veat 
Chairman: Charles N. Pease, M.D., Chicago, Illinois 
Vice-Chairman: Jesse T. Nicholson, M.D., Philadelphia, Pennsylvania 
Secretary: Frederick R. Thompson, M.D., New York, N.Y 
Representative to Scientific Exrhint: J. Vernon Luck, M.D., Los Angeles, California 
Delegates Kdward L. Compere, M.D... Chicago, Hlinois 
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KUGENE WOLCOTT 
IR85-1952 


W. Eugene, one of the five children of Hattie Teal and Venning Dodg Wolcott, was born in Battle 
Creek, lowa, on August 13, 1885. He attended the public schools of that town and completed his university 
preparatory studies at the lowa City Academy. Entering the College of Medicine of the University of Lowa, 
he was graduated with the class of 1910. After five vears of general practice in Merrill and Council Bluffs, 
Iowa, he chose orthopaedic surgery as & specialty, and in 1916 he procured an appointment to the House 
Staff of the Hospital for the tuptured and Crippled New York. There followed two vears ot orthopaedic 
military service in World War I. He then returned to Council Bluffs, but soon erossed the wide Missouri for 
four years of association with Dr. Lord and Dr. Schrock of Omaha 

In 1923 he moved to Des Moines, lowa. After nineteen years of strenuous work in orthopaedic surgery 
there. he went to Green Bay, Wisconsin, in 1942 for two vears of emergency service in World War LI. When 
he resumed his duties in Des Moines he found that he could no longer stand the pace which he had set. He 
retired from practice and attempted to assume a life of leisure, but his inherent drive proved inexorable and 
at Warrenton and Charlottesville, in Virginia, he soon became involved in the responsibilities of two farms 
and Out-Patient Department and research duties at the University of Virginia 

Dr. Wolcott was a Fellow of the American College of Surgeons and an active member of his local, state, 
and national medical societies, The American Orthopaedic Association, The American Academy of Or- 
thopaedie Surgeons and the Clinical Orthopaedic Society He held staff appointments to the leading hospitals 
in the cities in which © practised, and he was active in many social and civie organizations, being particularly 
interested in the 4-H —,ubs of farm boys and girls. He was a member of the Presbyterian Church. On August 3, 
1920, he was married to Alice Houghton Becker. To them was born one son, William Eugene Wolcott, Jr. 

W. Eugene was christened with an initial to which he was expected later to add a first name of his 
own choice, but in spite of legal difficulties and confusion he never did so, thus asserting the independence so 
characteristic throughout his lifetime. Gene was aggressive and impatient; and he was urged by an irresistible 
drive to accomplish to the greatest possible degree what seemed to him to be right. He was intolerant of 
carelessness, indolence, or indecision in himself, his friends, and colleagues For such human frailties he 
knew no compromise and, in the Army as in civil life, believing that official status or military rank did not. 
excuse them, he acted ace ording|\ 

When the State of lowa adopted its laws for the care of cripples, Gene fought for distribution of state 
patients among the various hospitals which were adequately stuffed and equipped for their care, as opposed to 
their concentration at the University Hospitals, state-wide distribution of patients supported by state- 
wide taxation, whieh would seem just. For this he was accused of selfishness, disloyalty to his alma mater, 
and even worse motives. He was deeply hurt by such eriticism but, convinced in his conscience that he was 
right, he gave no ground 

In private practice Dr. Wolcott was unusually proficient, thorough, and meticulous. He left nothing 
to chance and little responsibility to others. Driving himself unmercifully, he established a following larger 
than he could care for, and had difficulty in finding associates who would, or could, maintain the pace that 
he set and demanded Despite his grucling activity, he found time to demonstrate, as no one else had done, 
the circulation of blood to the head and neck of the femur during various ages of growth, from infaney to 
maturity 

Like all native lowans, he was born with a great love for the lind. Farming was his second nature, At 
Des Moines his iarm Wits his escape from the press ol professional life, and when his son ente red a school 
for boys in Warrenton, Virginia, he purchased a farm near by, spending odd hours in the Out-Patient Depart 
ment of the Medical School as assistant to his close friend Bob Funston, and pursuing researe hin orthopaedic 
surgery 

The gracious hospitality of the Wolcott home perfect in appomntment, [ri ndly and warm in atmosphere 
centered about son “Bill”. This time the initial actually stood for a name. Visitors first met the charming 
hostess, then Bill, and, if circumstances were propitious, they toured the farm. In farming, too, nothing but 
the best was satisfactory, the best cows, the greatest production, the fullest restoration of worn land 

In the death of W. Eugene Wolcott, we have lost a beloved colleague; and we extend to the bereaved 


wife and son our sincere sympathy 
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ON. SMEPILPETERSEN 


1953 


early in June there came to a close the life of one of the great orthopaedie surgeons of the world, Dr 
MIL N. Smith-Petersen. All too soon he has passed awa Still leading an active life, in his sixtv-seventh vear 
carrying a heavy operating schedule, consulting, teaching, speaking, writing, within the vear he walked with 
a light springy step and seemed as deeply engrossed as ever in his friends and in his beloved orthopaedics 
So powerfully was he sustained by his spirit of devotion to professional duty that it might never have occurred 
even to those close to him that for a number of vears he was far from well. Yet one need not feel that he has 
gone: through his epoch-making professional contributions, his remarkable skill as a surgeon, because he wits 
a gentle and good physician, and, not the least, through the depth of his capacity for friendship, he lives on, 
ii spirit, in that select company ol people whom the world will always remember 

The subperiosteat! approach to the hip 
joint (1917), his approach to and method of 
arthrodesing the sacro-iliae jomt (1921), the 
effective internal fixation of the fractured neck 
of the femur (1931), the mold arthroplasty ot 
the hip (1930), the surgical approach to the 
wrist joint (1940), and osteotomy of the spine 
(1045) are the works of a creative genius of 
the highest order. These contributions were 
for the most part, revolutionary in their in- 
fluence on the surgical technology of them day 
To each he Ini} arted a complete ness in itself, 
each was 4 finished product, a work of art, a 
thing of beauty, and each represented a crown 
ing achievement the surmounting of a major 
surgical difficulty. 

Dr. Sinith-Petersen was a man ot splendid 


vitality, drawing his energy from sources few 


in number but very deep. The love and in 
spiration which he gave and in turn received 
from a devoted family and a wide circle ot 
friends at home and abroad gave his lite 
balance. His tremendous capacity for work led 
to extraordinary accomplishments and in turt 
rich satisfactions. These rewards and his un- 
cyl nehable love ol orthopaedic surgery were 
the springs whence flowed his rich store oi 
vital energy 

One of his most dominant characteristics 


Was singleness of purpose. When he began his 
Career on gradu iting from the Harvard Medical School in LOLA, he guve wholeheartedly an 
undivided professional allegiance that never wavered and never cooled till the day of his death. Unfail- 
ingly and gladly he subjected himself throughout his entire professional life to the exacting discipline that 
ereative and top-level operative surgery demand. In the words of Dean Sperry What he asked of him- 
self he asked of all who worked with him and lived with him a like single-mindedness. They had to help 
him pay the price for the professional ideal whieh he had set before himself.’ Such single-mindedness as 
was his is reserved onl lor the great. 

\ former house officer, resident, and assistant of Dr. Smith-Petersen writes, ‘ Uppermost in my mind 
is the yy rsonal magnetism that emanated from the grand old man This magnetism had tar-reac hing effects, 
even down to influencing the results of his arthroplasties and to making those people around him work out 
their hearts and souls for him without any direct. demand on his part. This quality, it seems to me, is one he 
may have been born with perhaps but nonetheless possessed, and had no small part in his ultimate greatness.” 

To some of his friends, there was something sad about Pete” which seemed to come from a sense ot 
his falling short of the goal he had set himself, and from a realization that he did not have power enough to 
fully satisfy his desire to be of service to his friends. There were occasions when he actually became the vietim 


of groundless remorse from an overpowering sense olf possible error inh prot ssional or moral judgment Ile 
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would then seek out a trusted friend who he felt was competent to judge, tell him all, and, straightway 


seemed tobe relieved when it was pointed out convincingly he had actually made no error. [t always troubled 
him that he possessed no hobbies. It seemed impossible for him to perform an act imperfectly; to do so was 
to him a violence against his nature 

In the art of conducting a clinic, there were few who were his equal. At his clinical demonstrations, case 
after case would be presented with such dramatic skill, foree, and enthusiasm that visiting surgeons, house 


officers, students, and patients alike at once felt his outstanding ability, His diagnoses would be aecepted as 


almost self-evident: one would be readily persuaded to his plan of treatment. The basis for this power lay 
not alone in his personal magnetism but also im the almost infinite care and pains he unsparingly took in 
making his diagnoses, in working out the details of his operations, in perfecting his skill and technique, and 


in the after-care. His last clinie was held in April, before the Robert Jones Club. [t was a stirring demonstra 
tion by himself and his staff of a large group of patients upon whose hips he had performed, espe cially success 
fully. his Vitallium-mold arthroplasty. Throughout morning and afternoon he presented patient atter patient 
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whose gratitude for relief from pain and for restored funetion knew no bounds. More brilliant results have 
vet to be shown. It was his last great teaching effort —a fitting memorial to thirty vears of almost ceaseless 
labor and devotion directed toward the pertection of hip arthroplasty 

Had Dr. Smith-Petersen chosen law instead of medicine, he would have beeome equally famous. It was 
rare for him to testify in court; time did not permit. Only to protect a colleague who was being anjustly sued 


w wrongfully deprived of his due would he take the witness stand. When he did, however, his extraordinary 


forensic ability made him the object of the deepest respect of all present in the court. Overreaching attorneys 
soon learned to leave him strictly alone. Some years ago he flew over a thousand miles to testify on behalt 
of a fellow physician crippled in an automobile accident. His testimony won a handsome award for his 
friend. The case was appealed and again he testified. This time the award was doubled. Later, the case was 
once more appealed to a higher court and again he put aside everything else and fought for his friend. For 
the second time the award was doubled. The defendant paid; he had seen and heard enough of the Boston 
Surgeon 

Marius Nygaard Smith-Petersen was born in Norway, November ISS86, of a prominent old Grimstad 
family. In the windjammer days, his forbears were owners and operators of a great fleet of merchant vessels 
which called at ports the world over. Talented in music, patrons of the arts, cultivated, they knew the best 
life had to offer. In 1903, as a young student, unable to speak Einglish, Smith-Petersen came with his mother 
to the United States. Here partly on his own efforts and partly through the help of his mother who gave 
violin lessons, he was graduated from the West Side High School, Milwaukee, in 1906. Four years later he 
was graduated from the University of Wisconsin. There, in his senior year, he became President of the Cosmo- 
politan Club. Embarrassed in that office by his lack of knowledge of parliamentary law, he promptly mas 
tered that procedure and ever after enjoyed a facility in it which few possess. His general surgical internship 
was served at the Peter Bent Brigham Hospital, Boston, under Dr. Harvey Cushing Undoubtedly, that 
distinguished surgeon and scholar strongly influenced the young surgeon, combining, as he did, surgical bold 
ness and radicalism with the most meticulous preparation, caution, and technical accuracy. Dr. Smith- 
Petersen's orthopaedic foundation was laid under Dr. E. G. Brackett at the Massachusetts General Hospital 
There, after the day's hospital work (which usually was completed about ten p.m he and his fellow ortho- 
paedic intern, Dr. LeRoy Abbott, would go to their room and until the wee sma’ hours they would read 
Whitman's Orthopaedic Surgery. At the close of their service they had mastered this weighty tome Although 
he had occasionally assisted Dr. Brackett in private practice before 1917, he formally became his office assist 
ant on January | of that year. In October 1922 he went into practice for himself 

Dr. Smith-Petersen’s career was, then, fully launched in 1922. Already, orthopaedically, his brilliant 
intellect had borne fruit. Disturbed by the trequent shock which followed hip surgery, due to exsanguination 
while still a house officer, he developed the relatively bloodless supra-articular subperiosteal approach, which 
he published in 1917. Disappointed in the results he saw from fascia lata hip arthroplasty, he began in 19LS8 
his work on mold arthroplasty, inspired by the perfect foreign-body eyst he exposed, which had formed 
around a puece of glass embedded in a boy's back He did not publish the fruits of the vears of his labor in 
the field of arthroplasty until 1939, for it was not until then that he felt the work was advanced far enough 
to justify publication. His fusion of the sacro-iliac joint had its genesis in a visiting surgeon's allowing him 
when a house officer, to carry out his idea of removing an osteochondroma from the deep surface of the 
scapula through a window made in the external surface of that bone. The three-flanged nail occurred to his 
mind as he passed a sleepless night on the train. He had spent part of the previous day in an out-of-tov 
clinie, viewing the failures of treatment of fractures of the neck of the femur by external fixation 

Dr. Smith-Petersen, the friend and benefactor of mankind, lives on in spirit in his monumental contribu 
tions to surgery; in the hearts of a host of friends he still is with us 

Almost endless were his honors. Subjoined is the list of important positions he held and some of the 


honors bestowed on him during his active surgical career 


Assistant Instructor in Orthopaedi Surgery, ilarvard Medical School, 1920-1950 
Instructor in Orthopaedic Surgery, Harvard Medical School, 1950-1935 

Clinical Professor of Orthopaedic Surgery, Harvard Medical School, 1935-1946 
Chief of Orthopaedic Service Massachusetts General Hospit il, 1920-1946 
Consultant to The Surgeon General, 1942-1945 

Member of 

The American Orthopaedic Association 

The American Academy of Orthopaedic Surgeons President of Academy, 1943 


International Society of Orthopaedic Surgeots 


International College of Surgeons 
International Aeademy of Medicine 
World Medical Association 
American College of Surgeons 


American Medical Association 
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New England Surgical Society 
Massachusetts Medical Society 
Boston Surgical Society 
Boston Orthopaedic Club 


Honorary degree from University of Oslo, Norway, [46 

Honorarv member of Norwegian Surgical Society, 1946 

Grand Cross Roval Norwegian Order of St. Olaf, 1947 

Honorary member of The British Orthopaedic Association, 1947 

Honorary member of Société Frangaise d’Orthopédie et de Traumatologie, 14S 
Honorary member of SocietA Italiana di Ortopedia e Traumatologia, 14S 
Honorary member of Roval Medical Society of ldinburgh, 1949 

Honorary member of The Canadian Orthopaedic Association, [949 


Honorary fellow of Roval Society of Medicine, 1952 


JOUN PATRICK MURPHY 


1901-1953 


While examining a patient in his office in St. Louis on March 25, 1953, Dr. Murphy died suddenly of a 
heart attack. He had not been well, and had worked only intermittently following an illness in June 1952. 

He is survived by his widow, Virginia Jeep Murphy, whom he married in 1943, and three children 
John Patrick, Timothy, and Terrence 

Jorn and educated in St. Louis, Dr. Murphy received his A B. degree in 1924 and his M.D. in 1928, at 
St. Louis University. A year of rotating internship in St. Louis was followed by two years ot surgical residences 
in San Francisco. His orthopaedy training Wits obtained at the Massachusetts Creneral Joston Children’s 
and Boston City Hospitals. He returned to St. Louis in 1935, entered private practice, and joined the 
Orthopaedic Faculty of St. Louis University 

He was a Diplomate of The American Board of Orthopaedic Surgery, and a member of The American 
Academy of Orthopaedi Surgeons and the Clinical ¢ Irthopaedsy Societys 

His skill, good judgment, and technical excellence made him an outstanding surgeon. His warm, friendly 
personality and exceptional interest in human beings brought him, almost from the outset, a large practice 

Ir Murphy interested many young menin orthopaedic surger\ and helped them to secure good trating 
He stood always ready to assist them when thev ene ountered personal or profe ssional difficulties 
Helping people was his hobby; humility and charity were his virtues 


JACOB JOSHUA GOLUB 


the Medical Director and Executive Vice-President of the 


Dr. Jacob Joshua Golub, until recenth 
22 1953. From 1927 to 1952, he was the Medical 


Hospit il for Joint Diseases passed away on September 


Director of the Hospital for Joint Diseases and in that enpacity he showed rare gifts as an administrator 


and hospital planner 
Dr. Golub was beloved and respect d by the Medical Staff and by the Board of Directors of the Hospital 


for Joint Diseases His sense of Justice and his engerness to advance orthopaedic surgery have been Hmnportant 


factors in the developme nt of the Hospit il 
WALTER R. SIEVERS 


Many orthop vedic surgeons in the New York area have learned with regret of the death of Walter R 
office of Amsterdam Brothers Tri He was also 


Sievers. for many vears in charge of the New York Cit 
y interested in the 


connected with the Brace Shop of the Hospital for Joint Diseases. Mr. Sievers was great! 
perfection ind standardization of orthopaedic appliances. He helped to organize and was active in the work 
of the Prosthetic and Orthopaedic Appliance Industry, Tne ind served as Secretary of the Ameren Board 


for Certification of that organization, Both doctors and laymen who had worked with him appreciated his 


high ideals and cooperative efforts Hle made a real contribution to the deve lopment ol orthopaedi appliane es 


OO TORBER 1956 


= 
bas 
‘ 
ty 
| 
| 


News Notes 


The Twenty-first Annual Meeting of The American Academy of Orthopaedic Surgeons wil! tb» 
held at the Palmer House, Chicago, Hlinots, January 23 to January 28, 1954 


The Ninth Annual Meeting of the American Society for Surgery of the Hand will be held at the 


Palmer Llouse, Chicago, [linois, on Friday, January 22, 1954 


Dr. bilward L. pere became Chairman of the Departme nt of Bone and Joint Surgery of North- 


western Universit Chicago, on September 1, 19538 


At the request of the Israeli Government, Dr. Leo Maver spent the month of April in Israel conducting 
clinies and seminars. He participated in the formation of Israel’s Foundation for Infantile Paralysis and in 
the dedication of the Crippled Children’s Hlome to be opened in Tel Aviv by the Israel Society for Crippled 


Children 


lo his many friends and admirers, it will be a source of deep ple asure that Dr. Arthur Steindler, Protessor 
| meritus of Orthopacdi Surgery at The State University of lows wis elected to Honorary Memibe rship 


in The British Orthopaedic \ssocintion 


Col. Ernest Allan Bray, M4 CoS. A. has been assigned to Walter Reed Army Medical Center as 
Chief of the Orthopaedic Service of the Army Medical Center’s Walter Reed Army Hospital component 
Ile sueceeds Col. August W. Spittler, MLC), U.S. A., whe has been transferred to Brooke Army Medical 


Center, Fort Sam llouston, Texas 


The executive office of the Pan-Pacitic Surgical Association announces that the Sixth Pan-Pacific 
Surgical Congress will lie held in Honolulu, October 7 IS, 1954 

Included in the scientific program will be sessions in all divisions of surgery and related fields, with 
papers presented by surgeons from the Pacifie Area countries 

hor further information concerning the Sixth Congress or membership in the Association, doctors may 


write to the Pan-Pacifie Surgieal Association, Suite 7, Young Building, Honolulu, Hawaii 


The Seventh Annual Meeting of the American Academy for Cerebral Palsy will be held on October 
$0 and 31, 1953, in Fort Worth, Texas, at the Western Hills Hotel. The scientific sessions are open to members 


of the medical or allied prolesstons Ciuest® shall be re qjuire d to pay a registration lee 


Phe establishment of two fellowships for clinical ind experimental research has been announced by 
the Trustees of the Jewish Sanitarium and Hospital for Chronic Diseases, Brooklyn, New York. The 
le llowships named in honor of the President of the Hospital, Mr. Isane Albert, will be awarded during the 
fall of 1953. Application should be made to the Hospital Superintendent, Rutland Road and East 49th 


Street, Brooklyn, New York 


Po acquaint children and their parents with what a hospital is like and what procedures children will 
experience during hospitalization, the Boston Children’s Hospital has issued an attractive booklet entitled 
lohnny Goes to the Hospital. Johuny’s hospital experiences are shown pietorially in color with the simplest 


below each illustration Phe booklet succeeds admirably its purpose and 


eusv-to-understand 
hould be of considerable use to ind hospitals throughout the country. sells for COPS 
on orders of six or more copies the price is seventy-five cents each. It may be purchased through the Public 
Relations Departine nt of the Children’s Medical Center, 300 Longwood Avenue, Boston 15, Massachusetts 


All benefits from the sale of this booklet aecrue to the Medieal Center 
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NEWS NOTES 1047 
The Ohio Orthopaedic Society held its Annual Meeting in Lakewood and Elyria, Ohio, April 17 and » 
IS, 1953. At the meeting held on Friday afternoon, April 17, at the Lakewood City Hospital, the following 1 
subjects were presented 4 
Unreducible Traumatic Dislocated Hips 
Defeets in Shafts of Long Bones Following Sequestreetomies 
Review of the Use of Lorenzo Serews in Certain Intertrochanterie Hip Fractures . * 
By Paul H. Dubé, M.D 
Ischial-Pubie Osteochondrosis: 
By Myron L. Pardee, M.D ‘ "i 
The Treatment of Infeeted Bone Cavities by Primary Bone Craft ae 
By Russell P. Rizzo, M.D 
Traction Casts in Comminuted Colles’ Fractures 
By Donald Dial, M.D 
Intramedullary Nailing in Non-Union of Long Bones a7 
:piphyseal Arrest 
end Results of Interesting Orthopaedic Problems “ee 
By Glenn C. Barber, M.D 
Case presentations were made by Dr. Myron L. Pardee and Dr. Donald bk. Dial € 
At the meeting held on Saturday morning, April IS, at the Elyria Memorial Hospital, cause presentations ; 
were made by Dr. Clarence Heyman, Dr. Charles Herndon, Dr. Joseph Strong, and Dr. George Bennett E 
The President of the Society for the ensuing vear is Dr. Theodore H. Vinke, Cineinnati, Ohio. Officers be ao 
elected at this meeting are: 
President-Elect: Dr. Herbert Lo Brumbaugh, Dayton, Ohio; 
Secretary-Treasurer: Dr. Donald 1. Minning, Akron, Ohio 
The Sixth Congress of the International Society of Orthopaedic Surgery and Traumatology a ; 
will be held in Bern, Switzerland, from August 30 to September 3, 1954 i 
Officers of the Society are as follows: Honorary Pre ident, Louis Ombrédanne: President, Sir Harry 
Platt: Vice-Presidents, Etienne Sorrel, José Valls; Treasurer, Charles Parisel i 
The Congress will be held under the presidency of Prof. Etienne Sorrel, with Prof. Richard Scherb aiek 
as Honorary President 
All correspondence should be addressed to the Secretary-General of the Society, Dr. Jean Delchef, 34, e i 3 
tue Montover, Bruxelles, Belgium. Application should be made before May 31, 1954 y fo, 
The tentative program includes such subjects as the treatment of scoliosis, physiology of sport, physiol- sy 
ogy of movement, chemical aspects of orthopaedic surgery, bone and joint tuberculosis, bone and joint a 
pathology and surgery of the hand. Visits to near-by hospitals, research centers, and other institutions have ts fi 
been scheduled, as well as excursions at the close of the Congress or 
Arrangements tor simultaneous translation (French-English, english-1 rench) have been made through = 
the Swiss branch of International Business Machines oak 
CORRECTIONS 
The following errors appear in the article by Dr. William F. Thompson entitled “Blastomycosis of Bone re 
{teport of a Case’, which was published in The Journal for July 1953, Volume 35-A, pages 777-781: a a 


The legend of Figure 3, page 779, refers to budding of the Blastomycetes. This should read ‘Photomicro- : 
graph (x 1000) of a section taken from the medial condvle of the left femur showing several Blastomycetes”’ ea 
Under Diseussion, page 780, lines 13 and 14, the words ‘tas demonstrated in Figure 3” should be deleted ; 


Our attention has been called to an error in the abstract of the paper by Dr. L. L. Wiitse and Dr. R. 
H. Hall on “Use of Quick-Setting (Self-Curing) Aerylies in Orthopaedic Surgery”? which appeared in the 
Proceedings of the Western Orthopedic Association in The Journal of Bone and Joint Surgery, Volume 35-A, 
page 788, July 1953. Lines 10 and 11 should read: 

“Reactions to the aervlic were studied in rabbits and monkeys and it was found to produce no more 


reactions than Vitallium.”’ 


An error appears in the article by Dr. R. W. Bacorn and Dr. J. F. Kurtzke, Colles’ Fracture. A Study of it 
Two Thousand Cases from the New York State Workmen’s Compensation Board’, The Journal of Bone and 


loint Surgery, Volume 35-A, page 644, July 1953. The fifth line from the bottom of the page should read: 

. 

“The ratio in either year was the same as in the other, . 4 aa 
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Announcement 


In 1954 the American Volume of The Journal will 
be published in six numbers instead of four, the two 
additional numbers appearing in June and Decem- 
ber. It is hoped that by this arrangement The Journal 
may better meet the needs of its readers. The months 


of issue and the prices for 1954 will be found below. 


American Volume — $13.00 or £4.0.0 


Published in January, April, June, July, October, and December 


British Volume — $10.00 or {3.0.0 


Published in February, Mav, August, and November 


Both Volumes — combination price — $20.00 or £6.0.0 


\ single issue of either volume — $2.50 or 17/6d 


Subscribers in the Americas should send their subscrip 


tions to the American Office. Subscribers in all other 
countries may subscribe through either the American 


or British Office 


American Office British Office 
8 The Fenway 82 Portland Place 
Boston 15, Massachusetts, U.S.A. London, W.1, England 


Checks shoul made pavable toa 


The Journal of Bone and Joint Surgery 
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Radiography and photography tell the story 


Radiography. photography, and photomicrography can work together to 
provide clear, vivid, factual records of a case. 

In hospitals, clinies, and private practice the value of the partnership 
of radiographs on Kodak Blue Brand X-ray Film and color photographs on 
Kodak color films is being demonstrated for use in diagnosis and for study, 
reference, and teaching. 


Parallel color photographs and 
radiographs of excised distal 
end of tibia, in plane and cross 
section, at site of initial lesion; 
also photomicrograph. For ad- 
ditional illustrations of this case, 
turn page. 


Kodak | 


and color photograph illustrating other evidences of lesion. 


Radiographs 


Kodak Blue Brand X-ray Film —always 
and Kodak x-ray 


dependable, uniterm 
processing chemicals meet the most ex- 


acting radiographic requirements, 

And there's a Kodak ‘ olor film lorevery 
photographic need Kodachrome Film 
for miniature and motion-pieture 
eras: Kodak Ektachrome Film and Kodak 
Ektacolor Film, Type for sheet-tilm 
cameras: Kodak Ektachrome Roll Film, 


Nos. 120 and 620, for roll-film cameras. 


Order x-ray products from your x-ray dealer, 


photographic products from yvour photographic dealer. 


EASTMAN KODAK COMPANY, Vedical Division, ROCHESTER 4. N.Y. 
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For Over 28 Years 


Amsterdam Bros. have served the orthopaedic branch of 


surgery in a satisfactory manner, 


We aim to continue to serve with the same 
experienced craftsmen, the same conscientious attention, 
and the same distinctive AMSTERDAM quality in appli- 
ances. The only current change has been the assignment of 

Jere J. Ausrerpaw 


to personally supervise the New York City fitting rooms. 


Mr. Amsterdam. one of the founders of the company. is 


well qualified for this important post to assure maintaining 
the high standards and policies of Amsterdam Bros. 
We look forward to vour valued patronage in the 


future and your continued faith in our ability. 


STERD 
BROS.E=: 


Mail Order Dept. and Fitting Rooms at 
150 East 53rd Street e New York 22, N. Y. 
Other Fitting Rooms at 


1060 Broad Street, Newark 2.N_ J 
274 S. 20th Street, Philadelphia 3, Pa 
580 E. Genesee Street, Syracuse 2,N. Y 


and Operators of the Brace Shop at Hospital for Joint Diseases, New York 


53 


In answering advertisements plesase mention The Journal of Bone and Joint Surge 


rae 
\ 
iN 
| 
| ANS 
| “ip 
= 


ORIGINATED BY REMPLOY 


THE TRIPOD 
WALKING STICK 


gives the patient confidence 


This appliance has proved very successful 
in the re-education of geriatric cases 

after leg injuries or operations. 

The firm three-point contact with the 
ground gives remarkable confidence 

to the patient. 

The Stick has also given excellent 
results in the rapid training of children 
requiring assistance, due to physical 
disability, towards walking, or 
re-education in walking. 

Various hospitals carry a stock of 
these Sticks and loan them to patients for 
home use, thus freeing beds more quickly 
For many elderly persons living at home, 
the Stick is equally helpful. 

Made in a light alloy with felt 
padded handle covered in soft leather. 

In two sizes: 

Adult’s: Height 32” to 37’ 
(by adjustment). Weight 25 Ib. 
Child's: Height 22” to 26” 

(by adjustment). Weight 14 Ib. 


Full details available from 
REMPLOY LIMITED (Orthopedic Group) 
25 BUCKINGHAM GATE, LONDON, S.W.I 
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brachial plexus pain 
with ease and comfort 


Now, thanks to TRACTOLATOR, the 
physician can administer a care- 
fully graduated, smooth traction 
force . . . precisely automatically 

intermittently with maximum 
comfort to the patient ... of greater 
traction force than ever before! 
Clinical results of intermittent trac- 
tion, because of the application of 
adequate traction force, have far 
exceeded results obtained from 
traction therapy applied by yester- 
day’s methods! 


As_ illustrated, TRACTOLATOR is 
made in both chair and bed 
models, the latter for bed patients 
and hospital cases. Bed traction is 
used for lumbar or pelvic traction 
and can be adapted for cervical 
traction by using a single pulley 
and cable with head halter attach- 
ments. You owe it to yourself and 
your patients to see what TRACTO- 
LATOR can do for you! Why not 
write for further information, case 
histories, and literature? 


US. Patent 42633124—2633125 
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more rapid relief of 
4 
44 
/ 
\ 
| 
4 
4 
. 
Distributed Exclusively By whe 
LOUIS YELLIN, INC. 251 S. 17th STREET PHILA. 3, PA. 
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‘ ANNOUNCING PUBLICATION OF 


New Sixth Edition 


Operative Surgery 


By GUY W. HORSLEY, B.S., M.D., F.A.C.S. 


\ssociate Professor of Surgery, Medical College of Virginia, 
\ttending Surgeon, St. Elizabeth's Hospital, Richmond, Va 


ISAAC A. BIGGER, M.D., F.A.C.S. 


Professor of Surgery, Medical College of Virginia, Surgeon-in-Chief, Medical Col- 
leve ol Virginia Hospital Richmond, Va. With eighteen outstanding contributors 


; IN TWO VOLUMES” « 1616 PAGES 
1274 ILLUSTRATIONS PRICE $30.00 


hee thirteen years Since the hei ft} / tition of this famous set of hook appre wed delay was, 
due to the death of the senior author. Dr J Shelton Horsley. and the n an) diffi ullies which ensued w 

the rei of the work 

Dr. Horsley’s son, Dr. Guy W. Horsley. assumed many of his father’s responsibilities ir producing the 

Sixth Edition and we are happy to make it available to surgeons, general surevons and students training 


for surgery who have waited patiently for so excellent a work in ther field 


Phere is probably no other work in surgery \bout 700 new illustrations by Miss Helen 

; with more practical appeal, for itis complete, © Lorraine are included 

7 entirely clinical, and has consistently main- Phe worth and the popularity of previous 
tained its high standards from a technical as gditions as well as the abilities of the au- 

well as from a literary standpoint since its thors as surgeons and teachers — require no 

. inception in 1921 embellishment from us. [It continues with its 


For this Sixth Edition. it has been almost en- compre hensive scope, Its COMmMpactness with 


tirely rewritten. One outstanding addition to @ll its established values and all the fresh- 


this edition is a section on eynecological sur- ness of the many Interesting developments ol 


gery by Dr. Randolph H. Hoge. ‘The chap- 


ters on pre and Post-operative care have been The authors believe there is danger in too 


modern surgery are added 


viven particular attention the light ol high a degree of Spec ialization and because 


newest methods, and the new operations and — of the tremendous scope of surgery today, 


procedures on vascular and chest surgery have broadened the material in this new edi- 
have also been added tion much more than in former editions 


The C. V. MOSBY Company, 3207 Washington Blvd., 


Order St. Louis 3, Missouri 


Please send me 


Form Horsley-Bigger’s OPERATIVE SURGERY. In Two Volumes 


Price. $30.00 


Enclosed find check Charge my account 
Name 
Iddress 
\ | 
{ City Slate 
| 10 
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Functional and Surgical Anatomy of the Hand 


by Emanuel B. Kaplan, M.D., F.A.C.S., Assistant Prefessor of Anatomy, College 
of Physicians and Surgeons, Columbia University 


Designed to aid the orthopedic, plastic, and general surgeon interested in the 
restoration of function of the hand. The original illustrations are drawn from 
dissections made by the author. 


Ist Edition 288 a 132 Illustrations 


Conduction 
Anesthesia 


by George P. Pitkin, M.D., F.A.C.S.; 
Edited by James L. Southworth, M.D., 
Robert A. Hingson, M.D., and Wini 
fred M. Pitkin, M.A. (Oxon.) M.D. 


1953 Editions 


New second edition discusses the clinical ad- 
: vantages of anesthetic methods which interrupt 
; nerve conduction without disturbing the mental 

of Interest in : faculties or interfering with body metabolism. 
: Chapters have been added on vertebral canal 

: and its contents, topical anesthesia, and com- 
plications of conduction anesthesia. Covers 


ORTHOPAEDICS latest advances in drugs, apparatus and 


technics. 


2nd Edition 1003 Pages 
585 Illustrations $22.50 


Functional Disorders of the Foot: 
Their Diagnosis and Treatment 


by Frank D. Dickson, M.D., F.A.C.S., Associate Professor of Clinical Surgery, 
Medical Schoo!, University of Kansas; and Rex L. Diveley, M.D., F.A.C.S. 


Fundamental Principles of the clinical aspects of foot disorders covered by two 
orthopedic surgeons. Discusses the causes and sympto s of foot disabilities, and 
therapeutic measures pointing the way to sound diagnosis and treatment. 


3rd Edition 345 Pages 205 Illustrations 


J. B. LIPPINCOTT COMPANY meat Washington ra Philadelphia 5 5, Penna. 
In Canada— 2083 Guy Street, Montreal 

Please send me: 

Functional and Surgical Anatomy of the Hand, $10 | Conduction 

Anesthesia, $22.50 Functional Disorders of the Foot, $6.75 


Cash enclosed 


Charge my account 
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HUMPTY DUMPTY SAT ON A WALL 

HUMPTY DUMPTY HAD A GREAT FALL, 

ALL ‘THE KING’S HORSES AND ALL THE KING'S MEN 

COULDN'T PUT HUMPTY DUMPTY TOGETHER AGAIN. 
Because .... In That Day They Did Not Have 
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BEAVER 


makes replaceable bent blades 


BEAVER BENT BLADES permit better technique in deep opera- 
tions such as arthroplasty, semi-lunar cartilage and laminectomy. 


Also in hysterectomy, gall bladder and thorax. No. 


14 (sharp all 


around), No 16 (sharp on one edge only), and No 18 (sharp 


on two edges with a safe point). 


ALL BEAVER BENT BLADES 


are rigidly tested for strength before leaving the factory — they 
fit all BEAVER KNIFE HANDLES. 


WALTHAM 


SURGICAL KNIVES 


RUDOLPH 
54, 


BEAVER 


MASS., U.S.A. 


WITH CONFIDENCE 


FOR MEN 


By working closely with the medical profession for 
Freeman has developed a complete 


over 60 years, 
line of surgical supports. From this line you can se- 


lect and prescribe with complete confidence in the 


suitability of each garment for its purpose, in the 
quality of its construction and in the comfort it will 


the 
Freeman corset type back supports are 


give wearer. 


made in 


models which provide supportive and conservative 
measures in any required degree to almost complete 
The great advantage of this type of 


immobilization. 
garment is that if can be worn comfortably while sitting, 
standing or lying. In addition to correct design and 
fine construction, Freeman supports embody many 
and convenience 


improvements, to increase comfort 


answering advertisements, please mention The Journal 


FOR WOMEN 


for the wearer. For example, linings and stay covers 
All side laced back Ssup- 
ports have Freeman’s exclusive self-smoothing, non- 
wrinkle fly. 

Mail coupon for details of Freeman quality fea- 
and free pocket-size 


FREEMAN MANUFACTURING COMPANY 
DEPT. 1007 , STURGIS, MICHIGAN 

Please send details on new Freeman features and in- 

clude free reference catalog. 


are cushioned for comfort, 


ture reference catalog. 
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be 


THORNTON PLATES FLANGED NAILS 


for 
Treatment of Fractures of the Femur and Trochanter 


| 


ih 
Grooved Cannulated Solid 
Nail Wail Nail 


508 Rorer Avenue, S. W. 


Price Filler Machine & Mfg. Co. ROANOKE. VIRGINIA 


TREATMENT OF COMPRESSION 
FRACTURES OF THE SPINE 


and other cases requiring positive hyperextension 
such as Osteoporosis with Kyphosis, Adolescent 
Epiphysitis and Marie Struempell’s Spondylitis. 


No. 1 — Reprint of “FRACTURE OF THE SPINE -—- NEW 
TREATMENT WITHOUT PLASTER CASTS.” 


(Eugene L. Jewett, M.D.—-Journal of International College of 
Surgeons, April 1950—Vol. 13, No. 4, pp. 407-414) 
No. 2 — Literature, measuring charts and instruction 


sheet. 
Upon Request 


Rigidly performs function of body hyperextension cast; locked on patient when adjusted 
to proper hyperextension; not removed for bathing or sleeping; adjustable to physical 


changes; light, clean, sanitary, durable, conducive to physiotherapy and return to light duties. 


PLORIDA BRACE CORPORATION formerly Blairs Braces Ine. 


BOX 1366, 1151 HARMON AVENUE + WINTER PARK, FLORIDA 
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Advance Improvements 


Orthopedic surgeons are enthusiastic about a 
this versatile splint. It affords decided ad- ~ 
vancements for treating club feet, positional 

deformities, tibial torsions, tlat feet, con- 

genital hip dislocations. Use of the Fiiiauer 

Splint minimizes the ne- *€ 

cessity of manipulations, 

plaster, tenotomies and 


anesthetics. Satisfactory @ Stainless bronze serrated discs 
results are confined to . permit 50 different rigid settings. 
children under 3 to 4 Fits any shoe—double-post swivel 

4 « clamp and single lateral clamp adjust 
years of age. easily to any shoe up to 4-yr. old 
Write for descriptive folder. sizes. Special flange for club foot or 


wedged shoes. 


FILLAUER SURGICAL SUPPLIES, INC. 


Box 1678, CHATTANOOGA, TENNESSEE 
Manufacturers of Orthopedic Appliances ESTABLISHED 1914 


Transactions of the 
American Orthopaedic Association 


Volume Lot The Journal (then called the American Journal of Orthopedu 
Surgery), published in 1903, took the place of Volume XVI of the Trans 
actions of the American Orthopaedic Association. From time to time 
The Journal has requests tor copies of the volumes issued prior to that 
date. Any reader having copies of these earlier volumes, which he ts willing 
to dispose of, is requested to write to The Journal, indicating volumes 


available and selling price. 
ADDRESS 
THE EDITOR 
THE JOURNAL OF BONE AND JOINT SURGERY 


8 The Fenway, Bosron, Massacuuserts 
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THE BELL 


FRACTURE, ORTHOPAEDIC & X-RAY TABLE 


Hyper-Extension 
on Full Length 
Canvas Hammock 
| 1 — Foot and Head End Wind- 
| lasses give perfect control 
ot hammock tension. 


2 — Hammock 
Lateral 


| 


crosses over 
Yoke 
supports patient 
and permits high appli- 
cation of plaster. 


Canvas 
which 


3 — Full length overhead car- 


ries two windlasses used 


for further control of 
positions. 
4— Complete freedom for 


application of plaster. 


GILBERT HYDE CHICK COMPANY 


821—75th Avenue, Oakland 21, California 


REHABILITATION: Progressive Resistance Ex- 
ercise Units; Quadriceps-Gastrocnemius-Foot- 


drop Boots; Pull Weight Doorway Pull 
\ssemblic arious types ot Bicycle Exercisers; 
Restorator; Kanavel Table: Manuflex and Gri; 
Restorer tor hand theray Ankle Exercisers; Shoul- 
der Wheels with or witho height adjustment 


Stall Bar 


Staircases of vari s designs Invalid Walke 
Posture Training ‘ee single and triple 
Sayre's Headslings and scales to measure amount 
4 traction; Flexerciser a versatile unit tor active 
exercise; Gymnasium Mats in various sizes, thick 
nesses and covering; Crutches and Canes; Paticn 
Li Patient Erector and Ambulator; Selthie! 
Devices; Cerebral Palsy Furniture; Speech Ther 

DIAGNOSTIC APPARATUS: Chironaximeter 
meter (sontometers: Oscillometer Thiet 
" ipl Skin Thermometer 


ALL your needs supplied 


"by ONE reliable source 


4 


Ww peosrd Parallel Bars and Exercise 


74 Complete Line of Equipment 
PHYSICAL MEDICINE AND REHABILITATION 


HYDROTHERAPY -ELECTROTHERAPY : 


Whirlpools tor every use; Whirlpool Carriage 
Hubbard Tanks; Parattin Baths; Hydrocollator 
Master Uni and Steam Packs; Shortwave Dia 
thern Galvanic-faradic-sinusoidal (senerators 
Hanovia Ultraviolet Lamps; Heat) Lamps and 
Baker Ultrasonic CGrenerators; Treatment Tables 
lew of Tutereat —— 
el pon Reque 
Hoyer Hydraulic Lifter \n all purpose transfer 
for the ht nurse oran aged attendant cat 
ve the heaviest patient with ease and safety. $165.00 


iry Lee Patient and Ambulator 
zes with or thout ambul gear tor 


Our new enlarged Catalog 1054 coming off the 
press in October. Write for your free copy. 


J. A. PRESTON CORP. 
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THE Only BONE SURGERY ENGINE 


With 
A Choice of Speeds 
FULL Power At ALL Speeds 


THE MUELLER ELECTRIC 
BONE SURGERY ENGINE 


For All Types of Bone Surgery — 
Operates Saws, Drills, Burs and Tre- 
phines — With Instant Stop and Go 
Control 


Adaptable to every operation, from delicate aural, to hold and control. Vhe heavy-duty universal motor 
nasal and plastie procedures to cranial surgery andj. quiet, cannot be overloaded in normal use. No 
the heaviest orthopedic work, the Mueller Bone 
Surgery k-ngine operates cutting instruments with 
facile efficiency and absolute minimum effort on the 
part of the operator. There is no heavy, clumsy device today for complete illustrated booklet. 


other modern unit so dependably lightens the actual 


labor of bone surgery. Reasonably priced, too. Write 


Instrument Makers To The Profession Since 1895 


330 SO. HONORE STREET 
° & ° CHICAGO 12, ILLINOIS 


Baths 


for gentle, safe, effective combined massage and heat therapy. 


The best method of heat application on extremities for hospital and office use. 
“It is our clinical experience with over 3000 cases that this mode of treatment 


(whirlpool baths) gives the best therapeutic response. 
The WHITEHALL ONE MOTOR mobile whirlpool bath unit is the first 
mobile unit in which the 2 operations of agitation and emptying are 
combined into one**—as compared with the cumbersome construction 


and operation of the ordinary “2 motor” mobile unit. 


The ADVANTAGES of the WHiTEHALL ONE MOTOR mobile unit are: 


Ree © SIMPLIFIED CONSTRUCTION through elimination 


of troublesome motor” parts. 
| 
LOWER PRICES 


Mobile Model JO-10—Arm 
leg, hip and lumbar region 


Other features of WHITE- 
HALL WHIRLPOOL BATHS 
are: High Pressure Jet, | WHITEHALL ELECTRO MEDICAL COMPANY, INC. 
Double Action Pressure | 19 Wail St. 
Control Valve, Auto- 


Please send me catalogue with detailed de- 
Counter-Balancer. 


| scription of full line of WHITEHALL Whirlpool 
| Units, reprints and additional information 
: Also available in station- | 
| ary models with many of | Name 


: these same features. 


Model JO-400 *Currence, J, D., N. Y. State 
WHITEHALL Hydromassage Whirl- J. of Med, 48:2044, 1948. 
pool Bath for Full Body Immersion **U. S. Patent No. 2555686 


Street 


City Zone State 
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SAFER and QUICKER MENISCECTOMIES 


Feat d Specifications: 


Hond forged of 440C stainless steel, hardening 
rigid specifications to maintain a keen cutting edge. 
FIG. 1 long handle designed to insure grip for perfect contro! and un- 
The smooth rounded guard on the ovter sur- chetrested vielen. 
face of the ring and a keen knife edge on 7 « FIG. 4 
the inner margin permits safe cutting in j : 
any direction. The cutting edge is entirely if the sucgeon favors the intercondylor 
approach to the posterior horn, the 
cartilage is freed until it can be dis- 
LYf located inte the notch. The Menisco- 
FIG. 2 - ; tome is then slipped ever the cartilage 
N in the same manner, pushed back over 


enclosed 


Standard length of 8'/, inches allows steril- the a 


izing in any manner desired without domage ‘ ‘ 
te the cutting edge. Sherpening, when nec- 


essary, is easily done on the flat under side 
of the blade using flat oil stone. 


FIG. 5 


is quite simple and con be used y ’ if type incision is favored, 
through ony preferred incision. the instrument may be 
The anterior horn of the meniscus psn rpg Bs 

tien and the posterior 

horn freed by continu- 

and is then slipped through the - ? lag the Meniscoteme 

ring of the Meniscotome with the eveund the to 

concevity of the ring toward the its termina! 

femoral condyles and the leading which is thes .>-ered 

gverd on the superior surface of in @ post rier-cnterior 
the meniscus. direction. 


FIG. 2 For purposes of ordering, please refer to the instrument shown os Mc 128 


BOWEN AND COMPANY, INC. 


WANTED 


Coptes of 
THE JOLRNAL OF 
BONE AND JOINT SURGERY 


Issues of... 


JANUARY 1931 


JANUARY 1937 

MOISTAIRE OCTOBER 1937 

Heat Therapy Apparatus OCTOBER 1939 

PRODUCES JANUARY 1940 
A Heated Environment of JANUARY. APRIL and 

air saturated with water vapor based on OCTOBER 1944 
the principle of dew point control. 


Write, wire or cal! for 
Ilustrated Information * Send any copies in good condition 


R| FS to The Journal office. 8 The Fenway. 
é 


515 SOUTH AIKEN AVENUE will receive check promptly. 
PITTSBURGH 32, PENNA. 
SChenley 1- 7000 


Boston 15, Massachusetts, and you 
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M & M COMFORT SLINGS 
Place weight of arm 
of neck. No pins. No uncomfortable knots 
Both the S-101 open end 
ind the S-103 closed end type are quickly 
or lett 


on shoulder instead 


No. slipping 


ind casily adjusted to either rigl 


Recommended for fractures, disloca 


ions, strains, bursitis, Iwmpedema, ¢ 


See your local Distributor or write direct to 


MOORE & MOORE, Inc. 


1202 South 17th Avenue, Maywood, Ill. 


SURGEONS RECOMMEND 


Boston Preparatory Limbs 


Hospital Service 


Permanent 


Limbs 
SUCTION of 
: 
SOCKET 

Willow 
LIMBS 

and 

Aleoa 


Aluminum 


BOSTON ARTIFICIAL LIMB ©O., Ine. 
“Certified Prosthetists” 


69 Canal Street Boston, Mass. 
Telephone: La. 3-6548 


= swing begins at the front of 
heel approximately at the astragalo-scaphoid joint 
instead of acting merely as a metatarsal abductor. 
Pressure is distributed and applied at three points: 
1. Laterally directed pressure over the medial 
border of the first metatarsal ... A LEVER. 
2. Laterally directed pressure over the medial 
margin of the os calcis .. . A LEVER. 
3. Medially directed pressure directed opposite 
the calcaneo-cuboid joint .. . A FULCRUM. 
An elevation in the sole under the calcaneo- 
cuboid joint corrects so called “rocker foot’. 
THE TARSO PRONATOR SHOE SUPPLIED 
SINGLY. .. IN PAIRS .. . IN SPLIT PAIRS 
Write for de sovrplive folder and nearest dealer 


MAURICE J. MARKELL SHOE C0., INC. 


332 So. Broadway * Yonkers, N. Y. 


BRACES 
ARTIFICIAL LIMBS 
SUPPORTS 


Made to Order 


COMPLETE LINE OF... 


Limbs (willow wood and aluminum) 
Arms (willow, leather, aluminum) 
Corsets (custom made and stock) 
Braces (steel and aluminum) 


Elastic Stockings (made to measure and 
stock) 


Wheel Chairs, Crutches, etc. 


Forty-six years of unfailing service are your 
guarantee of careful, specialized coopera- 
tion. Nothing but the finest materials are 
used. 


THE ORTHOPEDIC APPLIANCE CO., INC. 
123 East Wells Street, Milwaukee 2, Wis. 


Certified by the American Board for Certification of 
the Prosthetic Orthopedic Appliance Industry, Inc. 
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TO SERVE YOUR 
Complete Prosthetic and Orthopaedic 
Appliance Needs 


House of Bidwell, Ine. 


Milwaukee 8. Wis. 535 N. 27th St. > > Madison, Wis. 520 So. Park St. 
R. CG. BIDWELL > RK. N. BIDWELL 


THE UNITED LIMB AND BRACE CO., INC. 


61 HANOVER STREET BOSTON 13, MASSACHUSETTS 
Telephone: CApital 7-2183 


Manufacturers of 
= This shows how the 


Soft Back Rubber Cushion Socket 


conforms to the stump when the patient is sitting down 


PAT. NO. 2253040 


For Information concerning 


ADVERTISING SPACE AND RATES 


ADDRESS 


THE JOURNAL OF BONE AND JOINT SURGERY 
& THE FENWAY, BOSTON, MASSACHUSETTS 


WILLIAMS 


LUMBO-SACRAL BRACE 


Measurements: 1. Chest (about 4°° below nipple line); 2. Waist (at navel 
line}; 3. Pelvic (‘2 distance between greater trochanter and crest of ilium); 
4. Seventh cervical spinous process to sacrococcygeal junction. 


Artificial Limbs Equipped with Mason Adjustable Scle-Leather Sockets 


ALL ORTHOPAEDIC APPLIANCES 


Orders filled at the request of members of the profession only 


MILLER BRACE CO. 
208 Medical Arts Bldg. Dallas, Texas 
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Clarks promise freedom from 
all foot troubles caused by footwear, 
if from babyhood none but Clarks shoes 
are worn, fitted by Clarks Footgauge. 


Clarks back this promise with 128 years of 


shoe craftsmanship They keep it by 


making children’s shoes which 
based on the natural shape of a 


child's foot ...in different 


widths to each length 
size fitted with 
scientific accuracy on a 


special Footgauge for 


length, for breadth 


and for girth. 


& J. CLARK LIMITED 
STREET, SOMERSET 


MADE BY C 
ILESALE ONLY), 


WH 


INSTRUMENTS AND SPLINTS FOR 
HAND SURGERY AND TREATMENT 


Active Hand and Finger Splints 
(Cock up, Knuckle-bender, etc.) 
Torsion Bar for supination and 
pronation of the wrist 


Tendon-Stripping Instruments 


Anvil for the small bones of 
the hand 


Traction (//o0k) Anvil with two 
shafts for the long 
and the small bones 


Small Hand Drill 


for use with Kirschner wire drills 


and other special instruments 
for bone and joint surgery 


Write for our Catalogue 


H. WENIGER 


Established 1907 
143 Valencia St. San Francisco 3 


In 


Available 
NOW 


the Improved 
AEDUCTION PILLOW SPLINTS 


For congenital dislocation of the hip in the newborn 
and in early postnatal life. (As deseribed by Dr. V. L. 
Bone and Joint Surg., Vol. 31-A, pp. 
$57. 372, April 1949, and J.A.M.A., August 12, 1950, 
143, pp. 1299-1303. See also Orthopaedic 
Appliances Atlas, Vol. | 1952. 

up to 3 months; Meow 

over 6 months. 


Three Sizes: SMALt 

$ to 6 months: Lance 
One Halter / 
One Pillow \ 
Two Halters 


One Pillow 


Choice of colors 
filled immediately 


MINNESOTA ORTHOPEDIC SERVICES 


4035 Regent Avenue North 
MINNEAPOLIS, MINNESOTA 


white, vellow, and pink. Orders 
shipped postpaid 


2x2 
Slides 


Sets of fifty 35mm Micro X-Ray Recordings of roent 
genograms from leading specialists’ files. Diagnos 
tic detail and densities retained. 


Refresh your memory by looking over these series 


Refer to these slides when diagnosing or treating 


a similar case. Use a viewer, or project the films 


for teaching or lecturing 


COLLECTION SERIES: 


1. Studies of the Colon, S’ he s Hose Cr 
2. Angiocardiography, Hosp, New York 


3. Pediatric Roentgenology, ‘ 


4. Myelography, « York 
5. Pulmonary Infections, lute s Hospital, Ct 
6. Fractures of Ankles, Raven: wood H Ch 


Write for detailed description of sets by number 
Price $15.00 a set. Satisfaction Guaranteed 


MICRO X-RAY RECORDER 


1941 N. Western Avenue @ Chicago 47, Illinois 
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ls Your File Complete? 


Many subscribers to The Journal of Bone and Joint Surgery have their 
volumes bound each year for their reference libraries. 


Calls for back issues during recent months have depleted the 
supply of some numbers 


If you lack certain numbers and wish to complete your file of 
The Journal, you should promptly ascertain if the missing numbers 
are available. (Not all issues are available. 


Single copies of 1948, 1949, 1950. 1951, 1952, and 1953 nos. $2.50 each 
Single copies of issues 1922-1947 1.50 each 
Single copies of issues 1916-1921 (monthly) .50 each 


Write to 
THE JOURNAL OF BONE AND JOINT SURGERY 


8 Tue Fenway Boston 15, MAssACHUSETTS 
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